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DEPARTMENT OF ENERGY OASOHOL POLICY 


MONDAY, JULY 28, 1980 

House of KEPSESENTATiVESt 

Environment, Energy, 

AND Natural Resources Subcommittee 
OF THE Committee on Government Operations, 

Lafayette, Ind. 

The subcommittee met, pursuant to notice, at 9 a.m., at the Farm 
Credit Building, Lafayette, Ind., Hon* Toby Moffett (chairman of the 
subcommittee) presiding* 

Present: Representatives Toby Moffett, Floyd J* Fithian, and Joel 
Deckard* 

Also present: Steven J. Engelmyer, counsel, Environment, Energy, 
and Natural Resources Subcommittee. 

OPERLNG STATEMENT OF CHAIRMAN MOFFETT 

Mr, Moffett* The subcommittee will come to order. 

The Subcommittee on Environment, Ener^, and Natural Resources 
has an ongoing responsibility to oversee the Department of Energy as 
it implements our Nation^s energy policies. This morning we are 
pleased to be here in Indiana to examine the Department of Energj^'s 
polices regarding one of the most promising alternatives to our current 
debilitating reliance on foreign oil, and that is the use of gasohoL 

The subcommittee, led by Congressman Floyd Fithian has become 
very concerned in recent weeks about Department of Energy gasohol 
pohcy. That concern was tri^ered by the DOE involvement M-ith a 
controversial advisory report to DOE which favored coal-based 
methanol over grain-based ethanol for use in gasohol. 

At the outset, I would like to express the appreciation of the entire 
subcommittee for the outstanding work of Congressman Fithian in 
promoting gasohol as an alternative fuel source. His leadership in this 
area has been a great contribution, beyond the subcommittee, through¬ 
out the Congress, particularly in the House of Representatives, as we 
have grappled with our Nation’s energy problems. We are truly 
indebted to him for his efforts, and we are particularly grateful to him 
for his leading role in the investigation which brings us here this 
morning. 

On May 2, 1980, the Energy Research Advisory Board transmitted 
to the Secretaiy of Energy, Secretary Duncan, a report on gasohol 
prepared by its Gasohol Study Group. The report was immediately 
criticized as a biased, haphazard, and unscientific attempt to explore 
the many complex issues involved in the production of gasohol. The 

(l> 




most controversial aspect of that report was its preference for coal- 
based gasohol over gram-based gasohoL 
A memo to the Secretaiy of Energy from Steven Potts, the former 
Director of the Department's Alcohol Fuels Office, caUed the report: 

^ railroad the gasohol issue by cnveioping a biased and poorlv 
Boa.^1 scientific judgment of the Energy 

p. Greenriass, the cupent Director of DOE’s Alcohol Fuels 
umce, wTll testify this morning concerning the Department’s response 
to that advi^ry panel report and what effect, if any, that report has 
had on the Department’s support for grain-based ethanol as a major 
component of our Nation’s gasohol policy. 

f u entitle of the advisory panel report from experts 

of both Purdue University’s Laboratory of Renewable Resources 
ltnmneenng--wluch I might add is one of the countiy’s leading alcohol 
fuel research facilities—and the National Alcohol Fuels Commission. 

crucial but overlooked aspect of the controversy surrounding 
the advisory report is the process by which it was issued. An important 
but little-known law, the Federal Advisory Committee Act, sets out 

objectivity and public input into all 
DUL advisoiy committee reports. The subcommittee has evidence 
which seems to indicate that a top-level DOE official violated that 
*’*^^1!* the compilation of this advisory report. 

ine Chair might add that beyond the action surroimding this 
particular advisory committee, there is of couree the larger issue of 
wnat beccroes of information and data as advisory committees deal 
it, the larger isvsue of Federal advisory committees and their 
role, and the even larger issue raised by these hearings and the par- 
ticuJar report m question of what our alternative energy policy will 
look like, whether it will be one dominated by a handful of major 
companies or whether it wll be one that takes advantage of the vast 
array of optioiB and brings into play the tremendous innovation and 
enterprising spirit that we have in thb country of ours. 

^na Hobson, the Director of the Department of Energy's Office 
of Consumer Alfairs, has responsibility for assuring compliance with 
the J<ederal Advisory Committee Act, She will testify whether any 
violations of this act occurred in the issuance of the advisory panel 
report ^d will also address the steps being considered to insure that 
Energy advisoiy reports .o in full compliance 

with that act. 

Before calling on Tina Hobson, however, ^he Chair recognizes the 
gentleman from Indiana, Mr, Fithian. 

Mr. Fithian. Thank you, Mr. Chairman. I want to thank you for 
^ming and to welcome you to Indiana and welcome my colleague 
from Eva^ville, also a member of the panel who has Avorked very 
hard and long on the whole matter of energy problems and potential 
in this country, ^ 

that it is in the Midwest where most of the 
gasohol Avill be made and a fair amount of it will be used. The first 
commercially available synthetic fuel is ethyl alcohol, and we should 
not overlook that; nor should we overlook the fact that 80 percent 
of it IS made less than 100 miles from where we are sitting this morning. 
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Many of us in the Midwest have come to look upon gasohol not 
only as an important source of local fuel but an important offset 
ana reduction to our dependence on Arab oil and imported oil. 

The report that^s under question this morning is more important, 
I think, than most of the public realizes in that it sets the tone and, 
if correct, will essentially derail alcohol fuel in the United States, 
for the report challenges the potential contribution of gasohol toward 
solving our national energy problem. It suggests that the cost of 
energy efficiency presents serious, perhaps insurmountable problems, 
to any plan for large-scale gasohol production in the United States. 

If these finding then were accurate and if they are going to be used 
as the basis for the Department of Energy alcohol fuel policy, then the 

* recent congressional initiative to promote gasohol proauction and use 
and the $L45 billion that was put in the synthetic fuels bill were 
mistaken notions and wrong thrusts of Congress. If, on the other hand, 
these findings which have been no\y given to the ^cretary of Energy 

^ are inaccurate as I believe they are inaccurate—and several prestigious 

technical reports which preceded the ERAB report seem to imply that 
they are inaccurate—the recoril then should and I would say must be 
set straight, and our national gasohol program should be set into 
motion without further delay. 

^ One of the things that I hope comes from these hearings is a clarifica¬ 
tion and the setting of the record straight on this basic energy initia¬ 
tive. 

Shortly after the gasohol report was released last May, a variety of 
very senous charges were made, ranging from alleged violation of 
Federal law^, to which you have referred, all of the way over to pro¬ 
tecting a major competitor and opponent of alcohol fuels, of ethyl 
alcohol fuels^—that is, Mobil Oil Corp. has charged that that helped 
bias the report. The question that might arise and should arise is: 
Why should the Department of Energy put them, the chief opponent 
of alcohol fuel development in the whole United States, on the panel in 
the first place? I think that's a question that somebody should answer. 

The second question is whether or not the basic report is wTong and, 
if so, how wrong and what does this really mean for the future pohcy of 
alcohol fuels in the United States? 

I think that the former Director of the Office of Alcohol Fuels, 
Steven Potts, summarized it well when he said the controversy of this 
report focuses upon the objectivity of the panel and the effort casts 

* doubt upon the Dbiectives, independent judgment, and scientific 
character of ERAB itself and upon the utility and viability of ERAB 
as an advisory panel providing scientific judraent to the top-level 
Government pohcymakem. So it is important, 1 think, that we assess 

^ this; and it's important that we return a credibility to Government 

scientific advisory panels if we are to be able to move forward. 

If the diluted findings of the ERAB report are found to be inaccu¬ 
rate, the Energy Department should clarify its policy regarding 
alcohol fuel production and indicate whether or not the report sul^ 
stantially influenced that policy. 

These are the substantive questions that I would hope the hearing 
unravels this morning. 

I thank you, Mr. Chairman. 
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Mr^De^ard^"'^ Chair recognizes the gentleman from Indiana, 

Mr. Deckard. Thank you, Mr. Chairman. 

I vyould first like to commend you for these hearings, and I am 
espemally pletised that you have agreed to explore the subject here in 
o^ Hoosier State ^'hich hiis already made great contributions toward 
the development of alcohol fuels. There is no need, at this point, for 
me to go into the importance of developing alternative sources of 
energy except to ^y that the expanded promotion and use of alcohol- 
based fuels would be good not only for the economy of our State of 
Indiana but for the security of the United States as well. 

thank you, Mr. Chairman. 

At this time, the Chair welcomes our first witness, 
Ima Hobson, Director of the Department of Energy’s Office of C^n- 
^mer AfTaii-s, Mcompanied, I believe, by Kenneth Cohen from the 
Department of Enei^iy’s Office of General Counsel. 

As I think you know, it is the practice of the subcommittee to 
swear m all witnesses so as not to stijpaatize any witnesses. Would 
you please stand and raise your right hand? Mr, Cohen, will you be 
testifying? ^ j 

Mr* Cohen, I- 

Mr, Moffett, You may be; so, please raise your right hand. 

Do you swear to tell the whole truth and nothing but the truth, so 
help you God? ' 

[Chorus of do,”l 

Mr. Moffett. Thank you both for being with us. 

I think w'e are going to need a microphone, if the staff %vould take 
care of this. 

Ms. Hobson. A mike? 

Mr. Moffett, Please. 

Ms. Hobson. I have a fairly loud voice, 

Mr. Moffett. I undemtand that you had a little problem with 
your luggage. 

Ms. Hobson, Yes, 

Mr, Moffett. It has arrived, I believe. 

Ms. Hobson, Yes, it arrived. Thank you, very much. 

We got here about 1 minute after 9, but we learned a lot about 
this city m the procass, including trains. 

Mr, Moffett. Very good. 

Without objection, your entire prepared statement will be entered 
into the record and considered a part of the record. You may, if you 
hke, paranhravse that statement, and then we will move to questions 
by the subcommittee members. 


STATEMENT OF TINA HOBSON, DIBECTOE, DOE OFFICE OF CON¬ 
SUMER AFFAIRS; ACCOMPANIED BY KENNETH COHEN, DOE 
OFFICE OF GENERAL COUNSEL 

Ms. Hobson. All right. I'd be happy to. I brought some extra 
copies here, if anyone is interested, 

Mr. Chairman and members of the subcommittee, thank you for 
the opportunity to appear here today. 


* 


« 


♦ 
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I invited Mr. Cohen to come with, me, because I don^t want to 
play lawyer, and this is a rather technical and complex area, the 
Federal Advisory Committee Act. 

I also want to mention that Mr. Tlolmberg is here today. He will 
be participating with Mr* Greenglas^ in subsequent testimony; 
however, he was in our office during this period and can also answer 
questions since he was, in terms of consumer aifairs, involved in 
representing farmers and farm communities. He participated in the 
initation of the Office of Consumer Affairs in the whole alcohol fuels 
area, particularly as it relates to fanners and farm communities. 
So I want him, if I say something in error, to please feel free to correct 
me. 

* All right; in terms of what we are talking about today, I think 
you want to examine possible violations of the Federal Advisory 
Committee Act—FACA—which may have occuarred in relation to 
the recent gasohol study report* As you know, I am Director of the 

' Office of Consumer Affairs and I am responsible to you and to Con¬ 

gress for implementation of FACA, 

DOE is in the process of resolving several key policy issues relating 
to advisory committee management. One oi the issuer concerns 
the extent to which all subgroups of DOE advisory committee 
should be subject to FACA* 

In accordance with a DOE General Counsel opinion of December 
4, 1978, subgroups of advisory committees may have members who 
are not on the parent committee* These subgroups are not subject 
to the Federal Advisoiy Committee Act as long as they provide 
advice or recommendations only to their parent committee and not 
directly to a Federal agency or official. I think this is key here. Al¬ 
though imchartered subgroups are legal in terms of our General 
Counsel opinion, they may be misused. 

The Ga>sohol Study Group of the Ener^ Research Advisory 
Board was established in November 1979. The membership con¬ 
sisted of—and note this—there are actually three members of the 
full committee: Piementel, TIinman, and Stelson* Stelson at that 
time was under consideration as Assistant Secretary for Conserva¬ 
tion, and so on. All right; the others were not members of the full 
advisory committee* 

There was only one meeting of the Gasohol Study Group of which 
I am aware. It was held on December 10 and 11; notice of the meeting 

* was not pubhshed in the Federal Register, 

I learned of the Gasohol Study Group meeting on December 10 
after it was already in session. I understand that Bill Holmberg 
learned of it earlier and made an attempt to put a farmer on that 

* committee. You can ask him about that if yon choose. 

There were no plans for public participation or the making of a 
verbatim transcript. Although public participation and making a 
verbatim transcript may not have been legally required, I believed 
that, the issue of alcohol fuels was very sigmficant and of great public 
concern. At that time, we were developing the Energy Consumer on 
Alcohol Fuels and recognized the importunce of this subject to the 
citizens. 

Therefore, I pei’sonaUy took a court reporter to the meeting on the 
second day and had a transcript made* 






On December 19, I met \^ith Ed Frieman, Director of EnerCT 
Research, his Director, Office of Advisory and Liaison Programs, Bill 
Bartley, and Sol Buchsbaum, Chairman of the Energy Research 
Advisory Board, We reached an agreement on some procedures related 
to subgroups. Part of our agreement was assurance bv Dr, Buchsbaum 
that reports would be submitted in preliminary draft form to ERAB 
for approval before they are submitted to DOE, This would insure 
review by a balanced committee that includes three consumer mem¬ 
bers, one of them being Amory Lovins, the other Grant Thompson, 
and the other Tom Cochran from NRDC. 

On December 19, 1979, John Deutch, then Under Secretary, for¬ 
warded a draft of a memo to the Secretary, dated December 17— 
remember, that was only 7 days following the raeeting^—^to several 
DOE officials for comment. The draft memo contained recommenda¬ 
tions for the DOE gasohol strategy which Dr, Deutch stated was 
based on *** ♦ * most importantly, ^ * the results of a committee 

of the Energy Research Advisory Board. * * 

That*s exactly what %ve did not want to see happen, Therefore, I 
called Dr. Buchsbaum and pointed out that in spite of our verbal 
agreement, the gasohol report would apparently have an impact on 
DOE before it was aj)proved by the full ERAB. Remember, the full 
ERAB committee did not meet until February; February 7 and S 
was the first meeting. 

I also wrote a memorandum to John Deutch on December 20, calling 
attention to the implications in his draft memo of December 17 that 
the results of the Gasohol Study Group were approved by the full 
board. 

At the May 1 and 2 meeting^—that's after the February 7 and 8 
meeting—the second meeting, the gasohol study report w*is on the 
agenda, Amory Lovins, a member of ERAB, advised me a couple of 
days before that he was not notified of the May 1 and 2 meeting. 
Amory Lovins has since indicated that all his back mail has been 
received, and there was still no notice of the May 1 and 2 meeting. 
Incidentally, he did file a minority report. 

I took one of the people Mr. Lovins recommended as his alternate, 
Ken Bossong of the citizen's energy project, to the meeting. However, 
Dr. Buchsbaum would not allow Mr, Bossong to serve as an alterna¬ 
tive although Richard Alban had been listed as an alternate to 
Roland Sclmdtt, General Electric, at the February 8, 1980, meeting. 
I want to add that Dr, Buchsbaum contends that Mr. Alban was in 
fact present, not as an alternate, but as a resource pemon on a ^ecffic 
report because of his participation in ihs preparation, Mr. Lovms 
has since sent a lettei to the Secretary indicating his disagreement with 
many of the findings in the gasohol report. 

In order to accommodate the special need to obtain advice directly 
on short-term programs, which we recognize in the scientific community 
as important, when time seems of the essence, to allow" increased 

E ublic participation, and still comply with the Federal Advisory 
'ommittee Act, my office suggested and our General Counsel formally 
recommended to 0MB, very recently, that short-term committees, 
less than 1 year, be exempted from the requirement that they be 
chartered, but continue to require that they comply with aU other 
provisions of FACA and implementing regulations. That's such as 




notice of the public meeting, public participation, a listing in the an¬ 
nual report to Congress, but it simply will make the law more flexible. 

Thb concludes my tetimony, but I t hink those particular steps 
were important for you to understand. 

Mr. Moffett. Thank you very much for that testimony, Ms. 
Hobson. 

The Chair at this time, as is the practice and custom of the sub¬ 
committee, will recognize membem for questioning under the 5-minute 
rule. 

At this time, the Chair recognizes the gentleman from Indiana, 
Mr. Fithian, for 5 minutes* 

Mr, Fithian* Thank you, Mr. Chairman* Ms. Hobson, when Under 
Secretaiy Deutch sat down with members on the 10th and the 11th, 
does this not constitute the giving of information by a subcommittee 
to a Federal official? Would not Mr, Deutch be considered a Federal 
official? 

Ms. Hobson. I am going to ask Ken to answer that. 

Mr. Cohen. Yes, sir; Mr* Deutch would be considered a Federal 
official. The fact that a Federal official meets with a group of people 
does not necessarily mean that there is an advisory committee situa¬ 
tion, for instance. 

Mr. Fithian. I understand thatj but if then, subsequent to that 
meeting, this Federal official transmits to the Secretary of the Depart¬ 
ment the essence of the report prior to its being cleared all of the 
way up through the full Energy Research Advisoir Board, doesn't 
that violate FACA? 

Mr. Cohen. It certainly raises not only one eyebrow but two eye¬ 
brows, but I would have to have a more concrete feel of the facts. 

Mr. Fithian. Well, let me see if I can clarify this. 

The adyisory board's purjiose was to get at and obtain the best of 
the scientific information and data. 1: ou probably are aware, or 
perhaps you aren't, that this was the most cnicial period in which 
alcohol fuels policy was being fashioned, for it was on January 4 that 
the President announced the embargo; and the farm community, and 
particularly those of us in the farm bloc, opposed that. We proceeded 
then to discuss with the White House alternative issues, and I myself 
met with the Chief Adviser to the President. 

At that point, when we transmitted our input from the legislative 
side, if I am not mistaken from what Ms, Hobson has just recounted 
to us, Mr. Deutch—long known as an opponent of alcohol fuel, along 
with Mobil Oil—was doing the other thing which was to short circuit, 
as I understand the time sequence here, to short circuit the normal 
safeguards that are built into the FACA by, one, meeting with them 
on the 10th and the llth and, two, taking the essence of that and 
transmitting it to the Secretary at the time when the Secretary was 
under great stress to fashion the national alcohol fuels policy, for it 
\vas, as you remember, on January 11 that the President enunciated 
his alcohol fuel goals. 

So it seems to me, Mr. Chairman, and I could be wrong, but it 
seems to me that the very coincidence of the timing of what was going 
on at the White House and what was going on with the Department 
of Energy at this point in fashioning both the goals in terms of amounts 
of alcohol fuel that would be produced and the policies which were 




reached there, it seems that this was a very clear \'iolation of what an 
advisory board Is supposed to be in the first place. It seems that those 
two actions—one, meeting with the committee; and then, two, trans¬ 
mitting to the President's chief official on alcohol fuels the essence of 
the report—seem to have said that the Federal Advisory Committee 
Act is not applicable to the Department of Energy* 

Now, am I totally wrong in the sequence of events and the timing 
of events? 

Mr. Cohen* Yes, sir—no, sir, you are not wrong. 

I hesitate, though, before a committee of Congress, to say that an 
official has definitely violated the law, without having full facts* It 
certainly gives that appearance, but a Federal official can meet with 
an advisory committee to brief that committee or a Federal official 
could be communicating to the Secretary findii^ of fact made by the 
people rather than advisory recommendations, 

Mr. Fithian* Well, let me turn to another vein of questioning, 
because my time will soon expire. 

Mr, Moffett. Will the gentleman yield at this point? 

Mr* Fithian, I'd be happy to. 

Mr. Moffett. I am not sure why you can't say that he violated 
the law. Is it that fuzzy? Is it that vague? 

Mr. Cohen. I haven't heard Dr. Deutch's side of the story, I 
understand there's a GAO investigation that hopefully wll flush out 
all of the facts. 

I have to emphasize again that I not only have one eyebrow raised 
but two, but I just hesitate- 

Mr. Moffett, We have the transcript here: minutes of the gasohol 
study group of the Energy Research Advisory Board, December 10, 
1979- It says that at 4 p.m. the entire study group reconvened to 
review its progress for the Under Secretary. The findings presented 
to the Under Secretarj’^ at the end of the first day includeil, one, 
under normal agricultural and market conditions in the 1980-85 time- 
frame, gasohol production and utilization will displace about 26,000 
barrels a day of oil, and so forth and so on. 

What's the hesitation here? He violated the act, didn't he? W© are 
not trying to get you to do something unfair or to have you make a 
conclusion that is not fair, but Congressman Fithian, it seems to me, 
asked a question that you can give a straight answer to. 

Mr. Cohen, Mr. Chairman, the minutes of the December 10, 1979, 
meeting certainly indicate to me that the act was probably violated, 
but then the text of the transcript at the following meeting—and I 
am not a scientist—but after reading the transcript twice, it seems 
to me that Dr, Deutch perhaps was at that meeting exploring the 
methodology used by the panel. So, on a one-page summary of the 
minutes- 

Mr. Moffett. You are saying at the next meeting they weren't 
giving him advice? 

Mr, Cohen, It’s difficult to tell from the testimony. Dr. Deutch 
certainly was there; he seemed to be exploring the methodology. 

The key, or one of the keys, under the A<lvisoiy Committee Act 
is whether the committee is providing collegial consensus advice, and 
it’s (iifficiilt for me as a nonscientist to be able to discern whether 
that's collegial consensus advice. 





Mr. Moffett, Well, I am not a scientist either, Mr, Cohen, but 
look at this [referring to a transcript before him|—this is from the next 
clay, I am quoting now from the transcript: 

Mr, Dkutch, Is the $1,20 the selling price? 

Mr. Hinman, It is very otpimistic. 

Dr, Weisz, Methanol is about 40 cents or 50 cents, depetidiitg, per gallon. 

Dr, HINMAN'. If we do it on an equal Btu basis, this SI.20 would iiave to go 
up 1*5 times on the Btu equivalent. If we take niethanol, it is 40 cents. We have 
to multiply by 2, so it is 80 cents. So we are talking 80 cents versus $1,20. 

Mr, Deutch. What is the $1,20? 

Dr. Hinman. That is at the plant gate. 

And so forth and so on. Dr Hinman, at another point: 

The expectation of new and cheaper technology coming on stream liefore these 
plants have finkbed their useful life. 

This is in answer to a question* 

And then Mr, Deutch: 

Additional incentive for ivhat may be a short-term technology. 

All through this, Mr, Deutch says: 

These will not use gas, and they will not use oil. 

Mr. Potts. There are some that use coal and vrood. They are the smaller ones, 
not the larger ones, 

Mr, Deutch responds: 

Are they up in the West? 

Mr, Potts. I cannot tell you that; the people did not give us the specifics. 

Does that sound like methodology or does it sound like advice? 
You don't need to be a scientist to Imow that that's advice, 

Mr. Cohen, The key, Mr* Chairman, from a legal point of view, is 
whether that advice is collegial and consensus, I think it's important, 
however, perhaps not to dwell on what some might perceive as legal 
technicalities, I think what's important is that at least the appearance 
of the act being violated, I think, is harmful to the Department* 

Mr* Moffett* I thank the gentleman for yieldiiig* Thank you, 
Mr* Fithian, 

Mr. Fithian* I have one question which goes on vnth your last 
comment and that is, what is harmful to the Department? 

Am I correct, Ms. Hobson, as I look at the documents, that a seat, 
a spot on the ERAB was essentially saved for Mobil Oil? 

Ms. Hobson* I was not made aware of a memo establishing the 
ERAB study group, which I say later, which is dated November 21, 
It does indicate in that memo that there would be one or another of 
two Mobil people on the committee* So, the appearance, I would have 
to say, looKed like there was going to be a Mobil person on the 
committee. 

Mr, Fithian. Mr* Chairman, I would like to request unanimous 
consent to include the memo from the Acting Director of the Office of 
Energy Research to the Deputy Secretary, dated November 19, 1979, 
in settmg up the panel, in which I think Ms. Hobson's characterization 
is correct. It simply announces the people that should be on the panel* 
When it gets down to the last slot, it says Paul Weisz of Mobil Oil or 
John McCullah of Mobil Oil. I think it's clear that one seat was 
saved on the panel for Mobil Oil. 



Mr< Moffett. Without objection, that will become part of the 
record. 

[The material follows:] 

Department of Enerot, 
Waahington, D.C., Novm^er 1979 . 

information memorandum 

To: D^uty Secretary, 

Thru: Under Secretary. 

From: Acting Director, Office of Energy Research, 

Subject: Energy Research Advisory Board Study Group on Gasohol, 

PURPOSE 

To provide the Deputy Secretary with information regarding the status of the 
Energy Research Advisory Board review of gasohol. 


background 

In response to John Deutch's commitment to the Deputy Secretarv to review 
the gasohol Dr, Soionion J. Buchsbaum, Chairman of the EHXB, is con- 
yemng a spectal Study Group of the Board. This Study Group will be chaired bv 
Dr, David Pimentel, a member of the Board from Comeil University. 

DISCUSSION 

The Study Group will meet here in Washington on December 10-11 (see 
attached tentative list of rnemliers). Dr, PimtntaT understands the necessity for 
^pid response on this matter and plans to deliver a final report the week of 
December 24, 

Attaehement. 


Energy Research Advisory Board Study Group on Gasohol 


Dr. David Pimentel, Chairman,* Cor¬ 
nell University. 

Dr. Charles Goonie, Massachusetts 
Institute of Technology. 

Ricl^d L. Hinman * Pfi^ier, Inc. 
William Schelleri University of Ne¬ 
braska. 

DOE staff support: 

Sandy Harris 

Conservation and Solar 


Thomas Stekon,* Georgia Institute of 
Technology. 

Paul Weiz, Mobil Oil or John McCuHah, 
Mobil Oil. 


Robert Rabson 
Energy Research 


*EEAB members. 

Mr. Fithian. Perhaps I should ask the other Department ^vdtn6^es 
this question as to why that kind of a development would take place, 
Ms, Hobson. Again, we are dealing in an area here where we, 
as the advisory committee management office, were not notified of 
the meetings, where members are not picked by DOE but, rather, 
are picked by the chairman of either the full committee or the 
subcommittee. 

Asking whether DOE approves of this is different from asking 
11 it's a violation of the Advisory Committee Act, 

Mr, Fithian. I will bring this question back up with other Depart¬ 
ment witnesses, but it seems to me that we ought to indicate for the 
record at this time that the chief opponent, in my view and I thi nk 
in the documents, of the development of ethyl alcohol in the United 
States is Mobil (MI; and there is a reason for that, if I may be allowed 
an editorial opinion, Mr. Chairman. 



As you know, the development of the methyl production from 
coal is a chief objective of Mobil, and Mobil sees this as something 
worthy of investing millions of dollars in research, as we see it as 
worthy of investing the same amount of money or more from the 
taxpayers’ funds. I do not at this point want to argue that we ought 
not to develop the methyl production facilities that Mobil is vvorkmg 
on. 

What I re^nt, first, is the kind of public stance that Mobil is 
taking in tiying to crowd others from the field; but what is even 
more reprehensible, I think is when the Department of Energy seems 
to go along with this 1^ ‘'saving a spot on the ER*1B panel” for a repre¬ 
sentative of MobiL it’s wrell known, of all the oil companieH, that 
Mobil is the chief opponent of this whole development of alcohol 
fuels; and we find in the Department’s records itself an effort to 
clearly save one spot for them on the panel. It seems to me like it’s 
putting the fox m charge of the chicken coop. 

I believe that’s the balance of my time- 

Mr. Moffett. The gentleman’s time has expired. 

The Chair now recognizes the gentleman from Indiana, Mr. 
Deckard. 

Mr, Deckard. Thank you, Mr. Chairman. Ms- Hobson, on page 2 
of your statement you said that you learned of a Gasohql Study 
Group meeting on December 10 after it w'os already in session, and 
there were no plans for public participation or the making of a tran¬ 
script, and, as a matter of fact, it was at your initiative that we have a 
transcript of the hearing; otherwise, we would not. 

When you did learn of that meeting, w*hat contacts did you have 
with the members of that panel and what explanations, if any, did 
they offer with regard to their conduct, the manner in vrhich the 
members took their responsibilities? 

Ms. Hobson. I learned about the meeting on the evening of the 
10th, and I didn’t stop to ask about their comments. I simply got a 
court reporter and took her into the meeting on the Uth and no one 
literally said anything or objected. I said this is just something that’s 
very important that we have a public transcript of this meeting. 
Beyond that, nothing was said by any member present, and no one 
objected to the transcript* 

Mr. Deckard, What discussions did you have after the meeting? 

Ms. Hobson. After the meeting, there again were considerable 
discussions over the General Counsel’s interpretation of FAC A and 
whether or not that subcommittee or any other, the fusion, the w'eapons 
lab study groups, any of the other that are a part of ERAB, are 
responsible under FACA for announcing meetings, having a court 
reporter or minutes or the other requirements. I want you to know that 
both Ken and I are here to support the Secretary and the agency in 
that this is still under discussion within the agency and is coming up 
as an option for the Secretary’s decision. 

Mr. Deckard* Was it their feeling that they had no obligation to 
meet those requirements? 

Ms, Hobson. That’s correct. 

Mr, Deckard- I know" that you don’t feel as though you want to 
make a specific charge of illegahty, but this is at best an abuse of the 
proper policy in the formulation of public policy* Has this happened 
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before, to your knowledge, m any other area of DOE covering any 
othei- subject? I lave you found yourself, ns the Director of the Con- 
sumei-Affairs Division, shut out of DOE meetings and policy deliber- 

alionsi 

Ms. IIOBSON. No. I did under Secretary Schlesinger; but Secretary 
Uuncan is much more concerned about involving the public in the 
process of decisionmaking and pi-ograms wnthin DOE. We are not 
shut out, 

I w oiild like to state that this whole concept of havins subgroups 
with members not selected by DOE came up as a result of the National 
retroleum Council Adviso^ Committee’s moving from the Depart¬ 
ment of the Intenor to the Department of Energy, when it became the 
Depa^rtment of Energy; and the National Petroleum Council has a 
number of subgroups—again, it has 96 on the full committee and a 
number of subgroups—who have had 137 meetings in 1 year, different 
subgroups on different issues that do not have members of the main 
group, of the full body, so that the decision, the November 4 memo by 
the Ueneral Counsel, refeiTed to the National Petroleum Council 
Aimsory Committee, not to ERAS. 

The other ^bgroim that came timler severe criticism was the 
W eapons Lab Study Group of Los Alamos aotl LawTence^Livermore, 
where some ol the meetings were not open to the public; there was a 
sense of secrecy. There again, whether it was illegal or not, I cannot 
judge, but It certainly gave the public the idea that we were trying 
to hide and misuse the Federal Advisory Committee Act; and that is 
the issue the Secretaiy currently is tiyin^ to resolve, 

Mr* Deckard. Just one final question. In the chairman’s opening 
^atement, he Quoted the former Director of DOE’s Alcohol Fuels 
Umce, Steven Pott 3 > as saying; 


The report w as an attempt to railroad the gaaohol issue by enveloping a biased 
and fully substantiated repeat in the cloak of supposed scientific judgment of the 
r^nergy Research Advisory Board, 


1 wonder if you would agree with that characterization that Mr, 
rotts has made* 

Ms. Hobson. I think from a public point of view—^and again, this 

IS an issue that we know in our office and you know in Indiana is a 
ma]or ]>ubhc issue of public interest* I think statements like the one 
on page 106 of the transcript unfortimate, and it has been called to 
my attention by others* I would like to read it. 

Dr. Ilinman states, when they discuss on page 106 that we are 
* u c I'^ach 200 to 300 million gallons by 1985, far lower than what 
^ 1 stated or the administration has concurred in, he is 

told that the figure is inconsistent* He says, “Yes, it is, because I 
wrote it last night,’' That doesn’t appear very scientific. 

Then Dr* Pimentel says, “That is a little bit more conservative 
than the other one. I thmk that you would make John Deutch happier 
with that*’' 

That is the kind of a position that gives credence to the public’s 
perception that this was a staged group to come up udth an opinion 
already held by a certain group wdthin DOE* 

Mr* Fithiak, W'ould you yield? 

Mr, Deckard, Certainly. 
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Mr, Fithian, That statement on 106 and the fact that the ERAB, 
the subcommittee, had but a 2-dtiy meeting, isn^t that correct, 

December 10 and Jl-- 

Ms, Hobson* That’s correct, 

Mr. Fithian [contmuingh To make this assessment is really just 
and clearly it is being shaped to what they feel the Under 
Secretary wanted. 

Thank you for yielding, 

Mr, Moffett, Is the gentleman finished? 

Mr, Deckahd, Yes, 

Mr, Moffett, Ms. Hobson, we have established that you are the 
person in charge of ovei^eeing the Federal Advisory Committee Act, 
We have a situation here where a supposedly—and I emphasize the 
w'ord '^supposedly”—objective scientific panel actually briefs the top- 
level Department of Eneiw officials—a person, by the way, who helped 

E ut the panel together, Tney utilised the narrowest^—and this is being 
iiid—the narrowest interpretation of the law to exclude certain people 
from the meetly, not notify them about it, not keep a transcript, and 
not print a notice of the meeting in the Federal Register, 

The Department of Energy official proceeds to use this information 
in an attempt to influence the Department of Energy’s gasohol 
^® have pointed out some of the abuses that can occur from 
this kind of procedure, and you have in fact yourself volunteered that 
there are abuses. 

What steps have you taken to see this doesn’t happen again? 
Ms, Hobson, W^e, with cooperation from the General Counsel’s 
Office, will be shortly submitting an option paper. Incidentally, it has 
been in the process for the last 4 months. 

Secretary Duncan does like to get input from all of the offices 
involved, and I tMnk that’s a good idea. So it has been circulated for 
comment, an option paper vnth seven options. The chief option is 
whether or not the subgroup should come under the Federal Advisory 
Committee Act. 

W^e have taken a sample of all the other Cabinet agencies. There is no 
other agency that uses subgroups as we do. The Defense lienee 
Board, for instance, the Secretary or his Special Assistant appoints 
everyone on that Board, I think it has 152 members now, ancf then 
they compose the subgroups; but they do come under the Federal 
Advisory Committee Act. 

W^e are looking for a way to deal effectively with the rapid scientific 
adyancements and to really be agreeable and to develop a way that 
scientists can be effectively used and still their decisions can be in the 
public domain* 

Mr. Moffett. You said that other agencies do it dift'erently. Aren’t 
you really saying that this is the worst agency in this area? I mean, 
it’s hard for you to say that, 

Ms. Hobson, I am not saying it's the worst agency, I am saying that 
the way we do it, it can both be misused and it can be perceived as 
being misused* 

For instance, two of the members of ER^iB are also currently 
chairmen and Mr. Buchsbaum is formerly Chairman of the Defense 
Science Board. All right, if indeed we have closed meetings, then it 
can be perceived by the public that we are in close league with the 
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Department of Defense on our R. & D. efforts. That may well be not 
tnie; but, on the other hand, if we are to gain credibility from the 
public with their concern about our relationships with the Defense 
Department as a result of the Weapons Study Group, which again 
app^r^ like it was set up to come to a conchtsion already reached 
by the Secretary, so that therefore in order to avoid this we are trying 
to find a better way. The Secretary wants us to come up with some 
options to hear all points of view on this. 

Mr. Moffett. Are you now getting full support for your corrective 
action from the Secretary? 

Ms. Hobson, Yes. 

getting full support from the General 

Ms, Hobson* Yes, 

Mr* Moffett, Full support? 

Ms* Hobson, Full support* We have not gone in with our final 
opinion* 

Mr* Moffett, But there's no resistance that you kno%v of to date* 

Ms* Hobson* There is no resistance to our taking the position 
which we do, ^ 


Mr, Moffett, One of the observations that I'd like to make—and 
Irom Indiana, Mr. Fithian, might be more familiar 
with this than I am^ we have this wonderfully talented, massive 
countiy out there, 200 million people, with all sorts of talent and 
expertise* I keen looking at these lists, and we're recycling people 
through these advisory committees that have been on these advisoiy 
years and years and years* They are refugees from the 
old ERDA, the Energy Research and Development Administration* 
Is that what it was? 

[Mr, Cohen nods affirmatively,] 

Mr. Moffett, That's just an observation. You don't have to re¬ 
spond to that. 

I ivant to thank you for your cooperation with the subcommittee, 
with your appearance here today, I w^ant to say on behalf of the 
subcommittee—I think I can say this fairly—that it's nice to see 
someone doing their job* 

c very critical of the Office of Consumer jiff airs under Dr* 

bchl^mger and Dr, Schlesinger's treatment of it, his attempt in fact 
to kill It, So I think there's been some real improvement here, and we 
are fateful to you for insisting that you do your job, 

Ms* Hobson, Could I make one last statement? 

Mr* Moffett. Yes, 

Ms, Hobson, I want to thank you for helping us keep the Office 
during those very difficult days when we were indeed being vriped 
out between Dr. Schlesinger and Secretaiy Duncan. 

I'd also like to say because of that interest, w^e wwe able to take 
Secretary Duncan on a trip to Iowa and Illinois* In fact, that was on 
November 1 and 2, wffiich started this whole problem, because he 
stated that the goal w^ould be the same goal that the administration 
approved—500 million gallons by the end of 1981* He took a look at 
the farms and the farming community—and Bill Holmberg set up 
that trip for him—and came up with a higher goal for 1980 than the 
administration eventually settled on. So because of his involvement, 



15 


because of our concern with farmers and because of your concern with 
our Office, vve were able to hold the line against the lower figure 
recommended by the draft ERAB gasohol report developed by 
people w^ho really have never been out here to Indiana or to Iowa or 
Illinois and never talked with anyone. 

Mr. Moffett. Well thank you, very much. 

Thank you, Mr. Cohen. 

[Ms. Hobson's prepared statement follows:] 
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Statement by Tina Hobson, Dibector, Office of Consumer Affairs, 
Department of Energy 

Mr. Chairman and members of the Subcommittee, thank you for the 
opportunity to appear before you today in connection with your 
examination of possible violations of the Federal Advisory Committee 
Act which may have occurred in relation to a recent Energy Research 
Advisory Board report on gasohol. 

I am going to repeat the testimony I gave during the question and 
answer session at the June 25, 1980, hearing before the Subcommittee 
on Energy of the Joint Economic Committee. 

I am Director of the Office of Consumer Affairs and have been 
designated as the Advisory Committee Management Officer for the 
agency and therefore have a responsibility for implementation of 
the Federal Advisory Committee Act (FACA). 

DOE is in the process of resolving several key policy issues relating 
to advisory committee management. One of the issues concerns the 
extent to which all subgroups of DOE advisory committees should be 
subject to FACA. 

In accordance with a DOE General Counsel opinion of December 4, 

1978, subgroups of advisory committees may have members who are 
not on the parent committee. These subgroups are not subject to 
the Federal Advisory Committee Act as long as they provide advice 
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or reconnendations only to their parent committee and not directly 
to a Federal agency or official. Although unchartered subgroups 
are legal in terms of our General Counsel opinion, they may be 
misused. 

The Gasohol Study Group of the Energy Research Advisory Board was 
established in November 1979. Membership consisted oft 

Dr. David Pimentel, Cornell University (Chairman) 

Dr. Charles Cooney, Massachusetts Institute of Technology 
Dr. Richard L. Hinman, Pfizer, Inc. 

Dr. William Scheller, University of Nebras)ca 
Dr. Thomas E. Stelson, Georgia Institute of Technology 
Dr. Jack M. Spurlock, Georgia Institute of Technology 
Dr. Paul Weisz, Mobil Research and Development Corp. 

Dr. James Vance, Consultant 

Messrs. Pimentel and Stelson were members of the parent ERAB. 

The only meeting of the Gasohol Study Group, of which I am aware, 
was held December 10-11, 1979. Notice of the meeting was not 
published in the Federal Register . 

I learned of the Gasohol Study Group meeting on December 10 after 
it was already in session. There were no plans for public partici¬ 
pation or the making of a verbatim transcript. Although public 
participation and making of verbatim transcripts may not have been 
legally required, I believed that the issue of alcohol fuels was 





very eigniflca.itt and of great public concern- Therefore I per¬ 
sonally took a court reporter to the ineetlrig on the second day 
and had a transcript made* 

On December 19, I met with Ed Frieman, Director of Energy Research, 
his Director, Office of Advisory and Liaison Programs, Bill Bartley, 
and Sol Buchshatno, Chairman of the Energy Research Advisory Board* 

We reached an agreement on some procedures telatcsd to subgroups of 
ERAS, Part of our agreement was assurance by Dr* Buchsbaum that 
reports would be submitted in preliminary draft form to ERAB for 
approval before they are submitted to DOE* This would insure review 
by a balanced committee that includes three consumer members, in¬ 
cluding Amory Lovins, 

On December 19, 1979, John Deutch forwarded a draft of a memo to 
the Secretary dated Dec^ber 17, 1979, to several DOE officials for 
comment* The draft memo contained recommendations for the DOE 
Gasohol Strategy which Dr* Deutch stated was baaed on ",,*most 
importantly,**, the results of a Committee of the Energy Research 
Advisory Board..." 

I called Dr. Buchsbaum and pointed out that in spite of our verbal 
agreement, the Gasohol Report would apparently have an impact in 
DOE before it was approved by the full ERAB. 
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I Also wrote a memorandum to John Deuteh on December 20 calling 
attention to the implication in hie draft memo of December 17 
that the reaulta of the Gaaohol Study Group were approved by the 
full Board. 


At the Kay 1 and 2 meeting of BRAB, the Gaaohol Study Report was 
on the agenda. Amory Lovins, a member of ERAB, advised me on 
April 29 and 30 that he was not notified of the Kay 1 and 2 meeting. 
Amory Lovins has since indicated that all his back mail has been 
received and there was no notice of the May i--2 meeting. 


I took one Of the people Mr, lovins recommended as his alternate, 

Ken Bossong, of the Citizen's Energy Project, to the meeting- However, 
Dr. Buchsbaum would not allow Mr. Bossong to serve as an alternate 
although Richard Alban had been listed as an alternate to Roland 
Schmitt, General Electric, at the February 8, 1900, meeting, I 
want to add that Dr, Buchsbaum contends that Mr, Alban was in fact 
present not as an alternate but as a resource person on a specific 
report because of his participation in its preparation. Mr, Lovins 
has since sent a letter to the Secretary indicating his disagreement 
with many of the findings in the Gasohol Report- 

In order to acconimodate the special need to obtain advice directly 
on short-term programs or when time is of the essence, to allow 
increased public participation, and still comply with the Federal 
Advisory Committee Act, my office suggested and our General Counsel 
formally recommended to 0MB that short-term conraittees {less than 
one year) be exempted from the requirement that they be chartered, 
but continue to require that they comply with all other provisions 
of PACA and implementing regulations# 

This concludes my testimony and 1 will be glad to answer any 
questions. 
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Mr. Moffett. Our next witnesses are Mr. Bert Green^lass, the 
Acting Director of the Department of Energy Alcohol Fuels Office, 
accompanied by William Holmberg of that same Office. 

Gentlemen, you know that it is the practice of the subcommittee to 
swear in all witnesses. Please raise your right hand. 

Do you swear to tell the whole truth and nothing but the truth, 
so help you God? 

[Chorus of ‘‘I do.’^I 

Mr. Moffett. Thank you. Thank you for being with us, and for 
coming out here for the hearing. As you perhaps heard me say to the 
previous witness, without objection we will consider your statement 
as a part of the record and you may proceed in any way that you wish. 
1 ou may paraphrase the statement, if you wish. 

STATEMENT OF BERT GREENGLASS, ACTING DIRECTOR, DOE AL¬ 
COHOL FUELS OFFICE; ACCOMPANIED BY WILLIAM HOLMBERG, 

DIRECTOR OF MARKETING SUPPORT 

Mr. Greenqlass. Mr. Chairman and members of the committee, 
I thank vou for this opportunity to discuss the Department's response 
^ the April 29, 1980, report of the Gasohol Study Group of the 
Energy Research Advisory Board on gasohol. 

Mr. Chairman, if I may before I get started, I would like to again 
introduce Mr. Holmberg who is currently the Director of Marketing 
Support for the Office. Pd also like to point out that he is the leading 
director—individual—in the development of our reply to the ERAB 
study and is here for that reason. 

Before I get into the euphony of words that may make some of 
the points that we want to make. I'd like to really state at the outset 
that the Department of Energy and Secretaiy Duncan are foursquare 
behind the alcohol fuels program. I'd also like to point out that the 
ERAB study has not had a negative influence upon the financial 
industry itself. 

I'd also like to point out that the ERAB study was unusually 
conservative when addressing ethanol production and was unusually 
^itimistic when addressing methanol. In fact, the program as the 
Department has now established it does address ethanol very optimis¬ 
tically, very positively, through the duration of 1980 through 1985, 
at which time we anticipate bringing on a fonn of cellulosic conversion 
which would thereby bring about ethanol from cellulose and supple¬ 
ment the production of ethanol from grain. And then by 1990, we 
hope to bnng in methanol production from coal, giving us continuity 
and hea<^g us toward the complete goals of the Department and 
the administration for the production of alcohol. 

Following the release of the ERAB gasohol report, the Secretary 
of Energy directed the Office of Alcohol Fuels to review and respond 
in detail to the ERAB report's recommendations and report back 
to him. We have completed our technical review of the ERAB report, 
and we expect to forward our position on it to the Secretary in the 
immediate future. 

The Office began its review of the ERAB gasohol report virtually 
the day we received it. Our review has been a detailed and technical one 
and includes information provided by the »Solar Energy Research 
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Institute^ the National Alcohol Fuels Commission, the Idaho Na¬ 
tional Energy Laboratoi-y, the National Alcohol Fuels Producers 
Association, and many, many membei's of the youn^ industry, as 
well as the scientific and techmcal communities. Some of the country's 
paost knowledgeable people in the field of alcohol fuels production, 
including many with a pragmatic hands-on alcoiiol production exper¬ 
ience, reviewed our original draft report and submitted their own 
comments and criticisms. These comments and criticisms are in¬ 
cluded in our latest product. Thus, the final response before you today 
represents a current thought and experience of fuel alcohol pioneers 
on the frontier of this developing nev\^ industiy as well m the Office 
of Alcohol Fuels. 

I would like to summarize some of our preliminary findings today. 
They are: 

The Nation can and will meet the administration's ethanol produc¬ 
tion capacity goals, as well as those set by Congress in the Eneigy 
Security Act of 1980. The Gasohol Study Group estimates for 1985 
ethanol production, which did not predict later significant adminis¬ 
tration and congressional alcohol fuels initiatives, are thus out of date. 
We may, in fact, exceed ERAB estimates by as much as tenfold in 
1981 and 1985. 

Production of ethanol from biomass is commercially available and 
in widespread operation throughout the country today. The growing 
alcohol fuel indust^ is already reducing our dependence on imported 
oil through increasing domestic ethanol production. 

Three: Many technological and energy-saving advances in ethanol 
prorluction procasses are occurring at an accelerating pace. Ethanol 
producers in many parts of the county are realking substantial energy 
gains now and expect even greater efficiencies in tne near term. With 
these advances, tne net energy balance of alcohol fuel production will 
continue to iniprove. It Ls already positive and getting better. 

Four: Administration and congressional ethanol production and 
capacity goals can be met without an adverse effect on food supplies 
or prices. There are significant opportunities to use agriculturiu and 
food processing waste products ancl to develop high-yield energy crops 
for substantial production of ethanol, thereby reducing cost to the 
consumer. Further, the ethanol-from-grain process produces valuable, 
protein-rich coproducts which are suitable for export and domestic use* 

Farm-scale ethanol production can strengthen the family farm by 
generating a steady cjish flow to farmers while providing an unin¬ 
terruptible supply of high-grade liquid fuel to power farm machinery. 

It must be remembered that the ERAB gasohol report was under¬ 
taken on a quick turnaround basis, according to ERAB Chairman 
Dr. Solomon Biichsbaum. The Gasohol Study Group met for 2 days, 
on December 10 and 11, 1979; and at that time, by all accounts, the 
group agreed upon a number of findings and recommendations. They 
issued a draft report 2 days later, on December 13, 1979. Now while 
the group submitted its final gasohol report to the ERAB Chairman 
on April 29, 1980, the study ivas conducted, in fact, in December 1979* 

The following events, which have had substantial impact on alcohol 
fuels development, occurred during the first 4 months of 1980 after 
the study was conducted but before the final ER.4B report was sub¬ 
mitted to the Secretary: 




One: On January 11, 1980, the President announced a comprehen¬ 
sive national alcohol fuels profj^ram to accelerate domestic production 
of alcohol fuels from nonpetroleum sources. The program seeks to 
quadruple January 1980 alcohol production capacity by the end of 

1980 and sets a target for <lomestic production capability of 500 million 
gallons during 198L As I said earlier, we anticipate achieving the 

1981 goal. 

Two: On February 14, 1980, the Office of Alcohol Fuels was created 
within the Department to promote ethanol production from biomass 
and to implement the DOE alcohol fuels program. 

Three: On April 2, 1980, the Crude Oil Windfall Profit Tax Act of 
1980 was signed into law by the President. Among other incentives, 
the act continued the 4-cent-per-gaIIon Federal excise tax exemption 
for gasohol for 8 more years—that’s from 1984 through 1992. It pro¬ 
vided new income tax credits for alcohol-gasoline blenders and ex¬ 
tended through 1985 tax credits for alcohol fuel production equipment. 
This act in itself obviated in large part the estimates and assumptions 
of the ERAB study. 

Four: The Energy Security Act of 1980, containing additional 
financial incentives to stimulate alcohol fuels from biomass production, 
was advancing through Congress with increasing assurance of passage. 
As you know, it was signed into law on June 30. 

Five: Demand for gasohol at the pump has steadily increased, with 
the number of service stations throughout the country offering gasohol 
to motorist, nearly doubling. Today, there are over 5,000 stations 
selling gasohol in this country, and the demand continues to rise. 

^ I do not think it is necessary to explain to this commit^e the 
significance of these congressional ana administration initiatives. 
Members of this committee were instrumental in moving the Crude 
Oil Windfall Profit Tax Act and the Enei^y Security Act through the 
Congress. The Department and the Office of Alcohol Fuels would like 
to thank the committee members for the support. Likewise, the 
Secretary recently testified before the National Alcohol Fuels Com¬ 
mission on the Department’s strong commitment to increased pro¬ 
duction and use of alcohol fuels, when he stated: 

The Department of Energy is committed to two ohjeetives in this area: to 
achieve the President’s alcohol fuels production target and to implement aggres¬ 
sively the mandates of Congress. This effort is already underway. 

The Secretary has provided the Office of Alcohol Fuels with com¬ 
plete and full s^port to achieve the^ goals. 

It should suffice to say the conditions affecting domestic alcohol 
fuels development changed dramatically in the first 4 months of 1980. 
These changes, as evidenced in the events described above, and their 
likely impact on the develoiiment and production capacity of the 
growing alcohol fuels industiy, were not considered by the Gasohol 
Study Group, nor were they factors of the findings anci recommenda¬ 
tions contained in the report. The final ERAB report was significantly 
out of date at the time of its release m a result of the previously 
mentioned far-reaching congressional and administration alcohol 
fuels initiatives which occurred in the intervening period between 
December and April. 

Nevertheless, it is ^sential that we address the hard issues pre¬ 
sented by the challenge of developing a new industiy such as alcohol 
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fuels. Some of these issues are technical in nature, and our response 
attenmts to address the two most prominent issues raised in the 
ERAB report: The question of food versus fuel and the net energy 
balance of ethanol production. 

The Secretary of Agriculture recently testified before the National 
Alcohol Fuels Commission and stated; 

Distillation capacity, not agricultural feedstocks, is currently the restraining 
factor on fuel alcohol production. At the present time, adequate supplies of com 
and other fennentable commodities are available from the market at competitive 
prices. 

Cyclical weather patterns, of course, will affect the availability 
and price of agricultural feedstocks, but the Secretary further stated, 
matters now stand, we don't think the food versus fuel issue 
is a serious question because a modem recovery system can convert 
starch and leave protein.” He then added that he did not anticipate 
an^ food shortages as far as our country is concerned. 

The Office of Alcohol Fuels is currently exploring the vast potential 
of ethanol production from agricultural and food processing waste 
products, high-yield energy crops, and new technologies in cellulosic 
conversion. Developments of these fronts offer the possibility of 
substantial ethanol production capacity without significant impact 
on food supplies by the mid-1980's. In fact, there is no question 
that w^e can achieve the administration's goals for 1985 without in 
any w’ay affecting food production or food availability or food prices. 
It must also be remembered that, when grains or other edible feed¬ 
stocks are used in the ethanol production process, a portion of the 
feedstock is converted to valuaole protein-rich coproaucts, such as 
com gluten meal or distiller's dried grain, which are suitable for 
export and domestic use. 

When the food venus fuel issue is raised, it is often implied that 
were corn or other feedstocks not used for alcohol production, they 
w^ould go tow'ard feeding the w'orld's poor. How^ever, 90 percent of 
the wffiole com sold in this country goes to cattle feed. Most exported 
com goes to developed countries, w’here it is used for animal feed. 
Thus, for the most part, this grain is not used to feed the world's 
poor in underdeveloped countries. Yet this animal feed market 
could be further developed by exporting protein-rich distiller's grain 
or wet and dry milling concentrates that can be combined with local 
carbohydrates and forage crops to balance the feed rations. 

The net energy balance issue was also raised in the ERAB gasohol 
report, wffiich concluded that, utilizing the best available technology 
before 1985, the net energy balance is about zero for ethanol produced 
from com and other crops in fermentation/dLstillation plants. If the 
fermentation/distillation plants are fueled, it says, by coal or wood, 
each gallon of ethanol produced could save roughly 0.5 gallons of oil. 
ERAB used very conservative assumptions in arriving at this con¬ 
clusion. For example, they assumed tnat the mechanical equivalent 
of ethanol to ga.soIine was less than equal, w’hile in fact, in the very 
report they submitted, they show'ed in parentheses energy balances 
which w’ere based on mechanical equivalency. Mechanical equivalency, 
I wpuld like to point out, means the miles per gallon that can be 
achieved by a vehicle if it's driven on gasohol vei*sus regular gasoline. 



It is generally accepted now that, due to the other factors of alcohol 
and gasoline, the mechanical equivalency should be at least equal. 
Therefore, even in that report, in parentheses, they provided a positive 
energy balance parenthetically included and noted in their detailed 
notes. 

There are two points which must be kept in mind in any discussion of 
net energy balance for alcohol fuels production. First, technological 
and energy-saving advances in production processes are occurring at 
an accelerating pace, resulting in substantial energy gains now and 
even greater energy efficiencies in the near term. With these advances, 
the net energy balance of alcohol fuel production will continue to 
improve. 

I have been advised that here at Purdue they have in fact had some 
recent apparent breakthroughs which would increase the energy 
efficiencv of ethanol production. We are hoping to see some of that 
later today. 

Second, energy balance is a noni.ssue to the extent that domestic 
ethanol production, utilizing nonpetroleum sources, reduces our 
dependence on imported oil, thus contributing to our balance of 
payments and national security. 

At a recent hearing on gasohol allocation before the Economic 
Regulatory Administration, one major oil company estimated that 
for every barrel of ethanol used as a gasoline olending component, 
gasoline yields could be increased by as much as two barrels, 2 to 1. 

The U.S. General Accounting Office, in a June 3, 1980, report on 
potential of ethanol as a motor vehicle fuel, addressed the net energy 
issue and stated, as follows: 

Our work in the area has shown that net energj’ analysis is not an exact science— 
that is an understatement—therefore, any two or more studies of a particular 
energy system can yield vastly differing result^*, depending on the methodologies, 
approaches, and systems Iwundaries selected. There Ls also a tendency to over¬ 
emphasize net energ>’ aspects of ethanol as a fuel, thereby losing sight of the real 
objective: producing usable liquid fuels. For example, using coal to fire the 
distilleries to process grain and other crops into ethanol may, as some studies 
show', result in a net ener^' loss. But the process produces a fuel which is more 
readily adaptable for certain uses, for example, motor vehicle fuel. 

I support this position comjJetely, and I would go even further. 

In conclusion, the national alcohol fuels program will achieve the 
production capacity goals announced by the rresident as well as those 
set by Congress in the Enei*^ Security Act of 1980. These goals can 
be met without an advei*se effect on food supplies or prices. Domestic 
ethanol production is already reducing our dependence on imported 
oil. With technological and enei-gy-saving advances now coming on 
line, we ai-e beginning to realize substantial enei-gy gains, and the net 
energy balance of alcohol fuels production will continue to improve. 

There is much work ahead to achieve these goals. Constraints and 
barriers to alcohol fuel production and marketing must be identified. 
Regulatory requirements must be streamlined to bring additional 
ethanol production capacity on line as soon as possible, and research 
and development must be (firected tow ard the numerous opportunities 
to make ethanol production ])roces.ses even more energy efficient. 

The ERAB report is behind us. At this time, we must move ahead 
to develop and promote the fledgling alcohol fuels industry and to meet 
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t^e ambitious but achkvable goals for alcohol production that the 
President and you, the Congress, have set. 

Mr. Chairman, this concludes my prepared testimony, and I would 
be pleased to answer any questions you may have- 

Mr. Moffett. Thank you veiy much, Mr. Greenglass. 

At this time, the Chair will recognize members for questioning under 
the 5-minute mle. The Chaw now recognizes the gentleman from 
Indiana, Mr. Fithian, for 5 minutes. 

Mr, Fithian. Thank you, Mr. Chairman. 

Thank you for your testimony. I must say, Mr. Greenglass, that 
this testimony and this statement this morning is about 180 degrees 
apart from the ERAB report of December. I commend you afl for 
taking a more careful look at it. 

As I undei-stand the overall essence from your testimony and others, 
the goals and the achievable production goals that various people 
and various studies report, it goes ^raething like this: The President 
has announced the goal of 500 millions gallons per year by the end of 
198L Is that correct? 

Mr. Greenglas.s. Production capacity, that's right. 

Mr. Fithian. And the Department of Energy's report back in 
June 1979 set 600 million gallons per year by 1985. 

Mr. Greenglass. That's right. 

Fithian. So according to that older report, it would take an 
additional 4 yeai's to arrive at that production level. 

Mr. Greenglass. That's correct. 

Mr. Fithian. Then a year later in your July 1980 estimate, you 
have upped that to 2 to 3 billion gallons per year by 1985. Is that 
correct? 

Mr. Greenglass. It's 2 billion, yes. 

Mr. Fithian. Two billion? 

Mr* Greenglass. Yes. 

Mr. Fithian. In 1 year you have increased your estimate by 400 
percent in terms of the productive capacities achievable. 

Mr. Greenglass. It would appear that way, yes, 

Mr. Fithian. Just for the record, Mr. Chairman, I would point out 
that the Office of Technology Assistance in their report, in October 
1979, estimiited ft range of 1,3 billion to 2.6 billion gallons by the end 
of 1980. So, that is pretty much in keeping mth what you now believe. 
Is that correct? 

Mr. Gheenglass. That’s true, yes, 

Mr. Fithian'. And finally, the GAO report ])rojects it on out in their 
assessment to 11 billion gallons a year by the year 2000. I think that 
the optimism of those of us who believe this is a viable alternative is 
now more and more being corroborated by what you are saying and 
rioA other reports are saying, and it was for that leason that the 
FKAB l eport seemed so much like the private who was the only one in 
line that was out of step. T he fact that it was fashioned in 2 days, I 
really wonder at that proce^. You kno^v, we have scientists in the field 
working for years and we pull together a handful of people and they 
whip out a reiiort upon u’hich you in the sector are supiiosed to make 
policy; and they do this in 2 days. I really wonder, Mr. Ghairman, 
whether we should fund such activities at all. That's mv own editorial 
opinion. 
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Let me turn to one other comment on your testimony, on pap:e 2. 
You say that, for example, one company may produce the ERAB study 
p:roup^s 1985 production estimate by the encl of 1981. I presume you 
are referring to Archer, Daniel Midland. 

Mr. Greenglass. That is possible; yes. 

Mr. Fithian. I visited that company in January and looked at their 
facilities. They are btiildinj^, 24 hours a day, expansion; and they told 
me at that time, in January, that they expected themselves to be able 
to ^o to 400 to 500 million pdlons per year at the end of this year, 1981. 
If that\s the case, then clearly they are goin^ to exceed everything? that 
the ERAB people thought was achievable by 1985. 

My question is, with all of the information that was around—this 
just didnH j?enerate since December—some of the findings of ERAB 
contradict data that^s as old as 1937. So, I appreciate your testimony 
and appreciate your thrust here, but one part of it that I have a little 
trouble accepting is the notion that the error crept in because of the 
lack of advance between December and April. I think the error was 
built in, in some fashion or another, simply because of all of the other 
evidence. Certainly the President didn’t grab that figure out of the air 
in January, nor did you grab the figure out of the air 4 months earlier. 

Well, I have a couple of questions, specific questions to your testi¬ 
mony. One is on page 6, and this is really my central concern. In 
January, after the discussion of the possibilities of policy, I asked this 
question and I would jusk you the same question this morning. I said: 
But Ls everybody on board? Are all policymakers pointed in the same 
direction? 

You say that the Department of Energy is committed to two objec¬ 
tives on page 6, in this area: To achieve the President’s alcohol fuels 
production target and to implement aggressively the mandates of 
Congress. This effort Ls jdready underway. I realize your enthusiasm 
and I realize your position you are moving into, but again I have to 
as the question, whether or not all policymakers are pointed in the 
same direction. 

It has been my sad experience over the past 4 years to discover that 
rarely were two policymakers pointed in the same direction. 

Mr. Greenglass. I think that at the Department of Energy at this 
point in time, the fact Ls accepted that alcohol fuel is here and that 
ethanol production is going to proceed at a rate far greater than 
previously anticipated. 

Mr. Fithian. What are your chief obstacles in the Department, to 
actually getting an across-the-board commitment to us or who are 
your chief obstacles? 

Mr. Greenglass. I think at this time I would have to say that the 
obstacles are coming down. Every agency has its form of bureaucracy 
which takes a little time to turn around and go Nnth the trend. I would 
have to say that the bureaucracy at the moment Ls the only barrier. 
Taking time to let the office get established and to achieve its pro¬ 
grams; and getting the funds we need, not only for the financial incen¬ 
tive that the Congress has provided us funds for, but funds to operate 
with and to perform the research and the work necessary to overcome 
constraints and barriers to the producers. 

Mr. Fithian. Mr. Holmberg, you have been in at least a couple of 
different pressure points in the Department in the pursuit of alcohol 
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fuels* I would ask you the same question. What are the chief obstacles? 
What have been the chief obstacles in the last IS months or 2 years 
and what are the chief obstacles now, for I get rej^rts from several 
peoj)le at workuig levels around, throughout the Department, that 
all is not yet well, believe me? 

Mr. UoLMBEUG. Mr* Congressman, I think the chief obstacle, us 
Bert Greenglass pointed out, is the bureaucracy itself, It^s got a 
momentum; it's got a mind set that moves at a given pace, W^e are 
trying to deal with that. If we don't deal with it gently and skillfully, 
m spite of the fact that we have full support from the Congress of the 
United States, the bureaucracy has a way of simply delaying things, 

Mr, Fithiax, Well, let me ask you as longtime experienced people, 
in 4 or 5 yeans of dealing with this it is my perception—and I could 
be wrong, Mr, Chairman—but it is my perception that the Depart¬ 
ment has been certainly under Mr, Schlesinger, and less so now, 
essentially dominated by two kinds of people: those people who have 
a nuclear background and are pointetl in that direction and believe 
sincerely that the solution to Ameiicii's energy policy is in the expan¬ 
sion of nuclear power, and those who have a background of experience 
in petroleum. Those of you who are in alcohol fuels ui'e really new 
kids on the block. Even the old technology of coal is the orphan child 
of the energy family* 

Now, Mr, Moffett is on another energy and power subcommittee 
and perhaps his view is like mine or different from mine on that, but 
it still seems to me that despite your enthusiasm, Mr* Potts' obvious 
enthusiasm before you, that when it com^ to real clout in the Energy 
Department, when the push comes to shove for the mind of the 
Secretary, it still is nuclear and petroleum* Now, am I right or wrong? 

Mr, Gheenglass, I don't think I am really in a position to say 
whether it is or not* I can say that the Secretaiy pays a great deal of 
attention to our needs* Whether our needs are always properly com¬ 
municated to him as quickly as they should be may be a problem, 

Mr* Moffett. Would the gentleman yield? 

Mr, Fithian, I ^^'ould be happy to yield* 

Mr. Moffett. I think the gentleman raises a veiy important point 
here* Mr. Greenghiss, vvhen you say your views are always communi¬ 
cated to him, it sounds like you are a parish priest trying to get 
something to the Pope in Rome, Do you talk to him? 

Mr* Greexqlass* Yes; I do, 

Mr, Moffett, Do you report directly to him? 

Mr. Greenglass, les; I do* I do report directly to him, but the 
daily routine matters of budget, of acquiring space, and of acquiring 
people are handled through the bureaucracy, 

Mr. Moffett, W^ell, if the gentleman will yield further just for a 
moment, what does it mean when you say, in response to my question, 
that you report directly to him? I thought you reported to Mr. 
Stelson. 

Mr* Greenglass, Organisationally at this time, I report to the 
Assistant Secretary through the Deputy Assistant Secretary, and so 
on. 

Mr. Moffett* ^ you report to the Deputy Assistant Secretaiy who 

reports to the Assistant Secretary-- 

Mr. Greenglass, ThaPs right. 
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Mr. Moffett [continuing]* Who is on this Gasohol Study Group, 
by the way- 

Mr. Gbeenolass. Yes; he was. 

Mr. Moffett [continuing]. Who then reports to the Secretary 
presumably? 

Mr. Greenolass. Yes. In fact then he too, though, reports through 
the Under Secretary. 

Mr. Moffett. Through the Under Secretaiy to the Secretaiy? 

Mr. Greenqlass. That^s correct. 

Mr. Moffett. Ail right, now that that^s established, what is the 
nature of your relationship, this <lh^ect relationship that you have 
just told us about, with the Secretary? How does that manifest itself? 

Mr. Greenglass. I intended to really qualify it, to point out 
that personally I can discuss the matters with the Secretary, and I do 
deal on a daily basis with his immediate staff. Organizationally, I do, 
as just noted, report through a stnicture that is far more complex 
ancl that was the point to which that I referretl. 

Mr. Fithian. Well, let me interrupt. It isn't just that it is complex. 
That is the nature of the beast; that is the nature of the bureaucracy. 

Mr. Greenqlass. Y^; it is. 

Mr. Fithian. What is bothering some of ns is that you must, on a 
practical matter, funnel it through—your input to the Secretary— 
through a person who sat on a panel that devised and agreed to a 
report that is patently false. It is veiy negative to alcohol fuels, and 
it IS clearly an effort to sidetrack gasohol as a national issue. 

In the Office of Alcohol Fuels, as I understand the flow chart, you 
are sitting there reporting through someone who is very negative on 
alcohol fuels. Before Mr. Deutch's departure, he then—that is the 
second echelon—had to report to Deutch who was even more opposed 
to alcohol fuel. By the time it got to Schlesioger, it's a wonder that 
we ever had any support for alcohol fuel. I think ^vith Charlie 
Duncan's best intentions, we still have some of the same fundamental 
structural problems and we still have to go through some very negative 
individuals. 

I want to take just one more question, Mr. Chairman, and then 
I will subside. 

Onj)age 11, you say what I wish were true; and, that is, that the 
ERAB report is behind us and at this time we must move ahead to 
develop and promote the fledgling alcohol fuels industry, et cetera. 
Fd have to ask you whether or not the impact of the EjRAB report 
is truly behind us. As I understand it, this is as yet the official ingre¬ 
dient of the Department's policy and programs and for people out 
in the hinterland who, for example, go into local banks and tiy' to 
borrow money or get fronting for this, this is a new technology and 
the bankers do not know whether somebody is being sold the Brooklyn 
Bridge, They turn to the Department of Energy, and the official 
document of the Department of Energy says no future for alcohol 
fuels. What does that do to the credit rating of the person who %vants 
to set up an alcohol fuels plant for a co-op out here? 

Mr. Greenglass. It unquestionably has had an impact. 

Mr. Fithian. An advei'se impact, ls that what you are saying? 

Mr. Greenolasb. In the hinterland, yes; not within the Department 
It is not Department policy; it is not part of this policy; we have not 
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used it to date; but it has had an effect in the hinterland and there^s 
no question about it. 

Mr. Fithian. In your report, what you presented to the chairman 
and to the committee, will this then be what should be looked to 
in the next 6 months and the next year as the real policy of your 
Department? 

Mr. Greenglass. Absolutely, and it is at this moment the policy 
of the Department. 

Mr. Fithian. Thank you, Mr. Chairman. 

Mr. Holmberg. Mr. Chairman, can I respond to Congressman 
Fithian's earlier question about the nuclear people and the coal people? 

Mr. Moffett. Yes; certainly. 

Mr. Holmberg. I think the real issue is that at the Washington 
level, at the policy level, you are looking for clout and you have to 
look to those big levers, those big mechanisms, to give you that level 
of energy. It^s hard for people at that level to perceive that out in 
the communities we can deliver the Btu’s, and each community 
working together in solar, renewable and conservation delivering 
those Btu^s through a variety of instruments will give you the clout 
back in Washington. So I thinlc it*s sort of biased, in terms of a national 
policy-setting organization where they just see big levers out there 
and It's hard for them to perceive a little leverage out in the com¬ 
munity. 

Mr. Moffett. Well, I think that's one of the central things that 
we are getting at in this hearing and, as a matter of fact, in many, 
many other things that this subcommittee does. We have done a 
great deal of work, more than any subcommittee in Congre^, on 
conservation, as I think you know, and tried to point out that in the 
initial phases—and I think this is what you are saying—reaching for 
at least a balance between a highly centralized capital-intensive energy 
policy and the decentralized less canital-intensive but equally pro¬ 
ductive and fruitful jiolicy is a difficult political chore. There's just no 
question. 

I think what Mr. Fithian was saying is, when you look at political 
power—I am not talking partisan political power—political power, 
there is more political power behind a hignly centralized capital- 
intensive technology in tne form of political action committee contri¬ 
butions to candidates, from nuclear industry and this industry and that 
industry and so forth, but the people, if we have our way, who con¬ 
stitute the core of the gasohol industry are not in that kind of position. 
Let's face it. They are not organized in that particular fashion; so, 
that's part of it. It's a combination of that. 

Mr. Holmberg. But if you look at the people political power coming 
into the game now, which is a brand new opportunity- 

Mr. Moffett. That's right. 

Mr. Holmberg [continuing]. In terms of trying to release the 
creativity and ingenuity and determination of the people who involve 
themselves in something as important as the Nation's energy policy, 
it's a new game. 

Mr. Moffett. Well, we agree with that and it's music to our ears 
to hear someone from DOE say it. 

Mr. Greenglass. Mr. Chairman, I wonder if I could add something. 
There is one piece of information that I did not include in my answer to 
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Mr. Fithian, and that is that the Energy Security Act, as recently 
legislated, does provide for the Office of Alcohol Fuels to report directly 
to the Secretary, and I am currently engaged in the final negotiations 
to bring that about. We regret that it has taken so long, though. 

Mr. Moffett. What is there to negotiate? We said, and I was a 
member of that House-Senate conference committee, that your office 
will report directly to the Secretary. Now, we don’t need a study or 
anything, do we, to see how that happens? 

Mr. Greexqlass. You arc completely correct. It has just taken a 
little time to work out the details. 

Mr. Moffett. Is there resistance to that? 

Mr. Greenglass. At this time, no, there is not. 

Mr. Moffett. Your testimony, under oath, is that there is no 
resistance to that. 

Mr. Greenglass. Not to my knowledge, no. 

Mr. Moffett. So your organization \nTl be reporting directly to the 
Secretai^, as far as that is your expectation. 

Mr. Greenglass. That is my expectation. 

Mr. Moffett. Not through anyone else. 

Mr. Greenglass. My expectation is that we will report to the 
Secretary. 

Mr. Holmberg. That’s a question that needs to be asked again 
sometime. 

Mr. Moffett. Marvelous candor from these witnesses today. 

The gentleman from Indiana, Mr. Deckard. Since w^e did have 
Mr. Fithian go on for about 10 minutes, the gentleman is free to take 
at least that much time. 

Mr. Deckard. Well, thank you, Mr. Chairman. I doubt that I will 
require that much time. 

Mr. Greenglass, early in your statement you said the report had not 
had a negative impact on the program, and I wonder w hy it did not. 
Was it so obviously biased that it w’asn’t taken seriously from the very 
beginning? 

Mr. Greenglass. Within the Office of Alcohol Fuels, that is true. 
We really received it as completely biased at the time and reserved our 
right to make judgment until after we conducted a study. 

Mr. Deckard. Who w'as the Assistant Secretary that was a member 
of that group? 

Mr. Greenglass. Assistant Secretary Stelson. 

Mr. Deckard. Is he still Assistant Secretary? Is that correct? 

Mr. Greenglass. Yes; he is. 

Mr. Deckard. And you are still reporting, well, to the Deputy 
Assistant Secretary w’ho reports to Mr. Stelson who reports to Mr. 
Duncan. 

Mr. Greenglass. At this time. 

Mr. Deckard. Does that cause you any concern that perhaps your 
stoiw is not getting through to the Secretary of Energy? 

Mr. Greenglass. I w’ould say that it has to harm our ability to 
communicate, yes; but I must say that it is not my only course. As I 
mentioned earlier, I can approach the Secretary; w’e do meet and we 
do discuss matters at this time. 

Mr. Deckard. I don’t expect you to comment on the competence 
of someone w’ho in the hierarchy is somew'hat above you, but I think 
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anyone who looks at this report and the conclusion that the report 
drawSj after 2 days of ostensible deliberations, gets a good indication 
of why the Department of Enei'gy has received as much criticism as 
it has from across the whole spectrum of political thought in Congress. 
I won^t ask you to respontl to that observation. 

There obviously had to have been some contact between the 
members of that group prior to December 10 or 11. You don't arrive 
at a major report in a 2-day period of time. We discussed earlier the 
legalities or illegalities of the methods in which that group operated, 
but is that standard procedure, that tlecblons are made prior to the 
actual convening of a deliberative group within the Department of 
Energy? 

Mr. Greenglass. I am really not in a position to make that state¬ 
ment. I think I would have to refer that back to Tina Hobson. I am 
not aware of its practice. 

Mr. Deckard. Well, I wonder if Ms. Hobson was listening and 
could perhaps re^ond. 

Ms. Hobson. I am not aware of whether there's any other study 
group. I know the Weapons Lab Study Group studied it over a period 
of time. The fusion report that just came out wnn a matter of five 
meetings. Incidentally, that went directly to the agency, again, 
rather than through the full committee- I know of no other group 
that has looked at something as significant as this that has taken 
so short a time. My answer would have to be that. 

Mr. Deckard. I might comment on the weapons group you men¬ 
tioned several timers this morning. Although I am not aware of its 
specific mksion, its name suggests that its mission is such that perhaps 
secrecy might be something that vrouh! be appropriate in that case. 

Thank you, M.s. Hobson. I appreciate your information. 

Ms. Hobson. But that's all right. I mean, that is provided under 
the Federal Advisory Committee Act. It's only where secrecy is not 
appropriate that we are discussing it. 

My. Deckard- I wonder, Mr. Greenglass, has there been any 
consideration to updating this report to make it more accurate, to 
take into consideration all of those factors that have occurred since 
the December meeting? 

Mr. Greenglass. No, not at this time. 

We are, however, going to publicly issue the Office of Alcohol 
Fuels' analysis of that report, which we think will set the record 
straight and establish for the country a more accurate position on 
alcohol fuels. 

Mr. Deckard. There has been a great deal of criticism made of the 
Department of Energy, its widespread use of advisoi'y groups and 
consultants, and the major portion of DOE's budget that goes toward 
those costs. WTio are the people who make the decisions as to who sits 
on these groups? We have touched on that earlier this morning, about 
the ERDA people and the musical chairs that take place. Is there any 
concentrated effort within the Department of Energy to seek out the 
expertise that's available all across the country and, for that matter, 
right here in Lafayette at Purdue University and some other fine 
universities in the State of Indiana, just to use one example? There are 
people who are eminently qualified to sit on these ^ds of groups. Is 
there any effort made to find these people? 
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Mr. Gkeenglass. Again, I am really not qualified to address the 
the iirocess of these committees, I would have to again accede to Tina 
relative to the question of whether there are other ways of improving 
the process for membei’ship, for selecting the membership on those 
committees. 

Ms. Hobson, There are two ways. One is to do like the Defense 
Science Board, which is to have the Secretary or the Special Assistant 
ch(^se all members and then pull them out in the subgroups and then 
disband them when the subgroup is no longer necessary. That is one 
acceptable w^ay currently under the Advisory Committee Act. 

A better way which we think right now—-and we will give you more 
information—is to revise the Advisory Committee Act so any group 
that meets less than a year need not be chartered, because that takes 6 
months to charter a group; but that, rather, it can exLst as long as it 
meets the other criteria of the act, which is open meetings, unless it's 
an issue of national security. The weapons lab did not state it was 
national security, that subgrmm. They said they were not responsible 
to the act, which is entirely different. 

Mr. Deckard, When are those recommendations coming out? 

Ms, Hobson. They have gone to OMB, It's the last paragraph in 
my testimony, and we feel that that's a much more acceptable way of 
dealing with the real problem. 

Mr. Deckard. Thank you very much. 

Mr. H 01 .MBEKG. Could I respond to that, sir? 

Mr. Deckahd. Certainly, 

Mr. Holmberg. Looking at the competency of the Gasohol Study 
Group or the involvement in terms of stretching or violating some of 
the rules, it's sort of mteresting, but it doesn't get us to the real point 
on that. I think that the real point in terms of the gasohol effort was 
that they relied on existing published data. They did not go to the 
field; they did not go to the bams ami the backyards and the base- 
merits of the people of this country to see what was going on, anti I 
think that's also applicable in the other renewable energy areas. We 
h^e got to go to the countryside to see what people are doing and 
reflect that in national policy and not only rely on published scientific 
data. 

Mr. Deckabd. That’s essentially a corollary of what I had said a 
moment ago. There doesn't appear to be any effort to reach out to the 
Purdues and the lU’s and the other universities around the country 
to provide just as much expertise, if not better than what we find in 
the W ashington circuit, which so many times is loaded with conflicts 
of interest, which are apparent from this repoi't. 

Thank you, Mr. Chairman. 

Mr. Moffett. I have a few qu^tions for you gentlemen. 

Let s make sure that the record is accurate on what happened here. 
This study group put their report together in December 1079. Isn't 
that correct, Mr. Greenglass? 

Mr. Greenglass. [^iffirmative nod.] 

Mr. Moffett. .jVnd the full board, advisory board, approved the 
report in May 1980? 

Ms. Hobson. Amory Lovins did not approve it. 

Mr, Moffett. Not the full board. It was not unanimous. 
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So let's just focus on the perioil between December 1979 and May 
1980. We know that in the intervening: time between December 1979 
and May 1980, a couple of things happened. One, the Cong^ress passed 
a windfall profits tax. Two, there was the creation of the Alcohol 
Fuels Office at the pei)artment of Energjy. Three, as I think you have 
noted, this synthetic luels bill was moving: along. W’e also know that 
when this report was approved in May 1980, it really didn't take into 
acwunt a lot of the things that had happened, as you have noted during 
this intervening time. In fact, it was outdated information in many 
respects. Is that correct? 

Mr. Greenglass. That is my opinion, yes. 

Mr. Moffett. Why was not information on these interim events 
and happenings included when the board came together? Did they 
come together in May 1980? 

Mr. Greenglass. I believe they came together in April. 

Mr, Moffett. They physically came together and met. 

Mr. Holmberg. They came together in February and in May, but 
not as a study group. 

Mr. Moffett. Fine. Why didn't they say, OK, we are going to 
reconsider or we have new information here or we have to adjust 
certain things? 

Mr. Greenglass. I don't have an answer for that. I must say that, 
if I were in their position, I would have at that time made corrections, 
if I were there. 

Mr. Moffett. Was there pressure from anyone in DOE, that you 
are aware of, just to get the show on the road and get this thing 
approved? 

Mr. Greenglass. Not at that point in time. Are you aware of 
anything. Bill? 

Mr. Holmberg. I don't think there was pressure within DOE, but 
clearly they had already established their position, and clearly that 
position had been considered. It would be after the fact to go back 
and mend some of the fences that were torn down during that trouble¬ 
some period between Christmas and New Year's. 

Mr. Moffett. And yet there was controversy by this time, by 
May 1980, about the report. Isn't that correct? 

Mr. Holmberg. Yes. 

Mr. Moffett. So, in a way, they were stonewalling it with their 
report, saying we are going to "et this thing through? 

Mr. Holmberg. There is also the possibility that they are like 
everybody else, overburdened with scnedules they can't meet. To 
open that whole thing up again and go back in would take an enormous 
amount of time. 

Mr. Moffett. Ms. Hobson, why don't you come up here and sit 
down. I see you shaking your head, and I want to know what you are 
shaking it about. 

[Ms. Hobson resumes the witness chair.] 

Mr. Moffett. Thank you. Can you respond to that? 

Ms. Hobson. Yes. I don't want to take more time, but I do want to 
indicate these gentlemen did not know that there was pressure. There 
was considerable pressure. At the February meeting, my office was not 

F ermitted to hand out a copy of the report, and I have a memo which 
would be happy to state for the record. We objected. 
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It caused a scene within ^ DOE because we handed the gasohol 
report out to the public, which you have to do under the Advisory 
Comnuttee Act* Any documents belong to the public* I had to Xerox 
them in my oflSce and hand them out at that meeting, because the 
ERAS group refused to. That's No* 1. 

Two, they did not want to hear someone who came to speak from 
Bany Commoner's organization, and we had to ramrod that through 
and escalate it so they could speak. They wanted that report to go 
through %\uth a minimum of discussion, and that*s when our office 
became very angry, because we have oversight over this and that was 
just not good behavior in terms of the perception of the public. You 
would not approve of it, and we knew that that was the case* 

Mr. Moffett* So what happened? 

Ms, Hobsok, So what happened was we handed out the report 
and we secured permission for Dr. Commoner's representative to 
testify. So, ERAB delayed a vote until the May meeting* Then, when 
it came up at the May meeting, Amory Lovins was not informed so 
that he could come. He was the only one with significant Imowledge 
about alcohol fuels who represented the public. 

Mr, Moffett* OK^ but where did the resistance come from? The 
Chairman of the Advisory Board? 

Ms. Hobson, The resistance came from John Deutch, the Under 
Secretary. 

Mr, Moffett. From John Deutch, the Under Secretary of the 
Department of Energy. 

Ms. Hobson* That's right, 

Mr, Moffett. How about the Chairman of the Advisory Board? 

Ms, Hobson. Sol Buchsbaum? 

Mr. Moffett, Yes. 

Ms. Hobson. Yes; he did not want- 

Mr. Moffett, And what is his position? Is he a Federal employee? 

Ms, Hobson, No; Sol Buchsbaum is not a Federal employee. He 
w^as a former Chairman of the Defense Science Board* 

Mr. Moffett. And now^ works for the Bell S 3 ^tem. 

Ms. Hobson. Right, He was formerly, I think, with one of the DOE 
labs or ERDA lab. 

Mr. Moffett, So what w^e have here, and I think this is rather 
extraordinary, we have a high-level Government official and an em¬ 
ployee of the Bell System in this case, the Chairman of this Advisory 
Board, exerting rather strong pressure not to have you do your job 
and not to open up this report, 

Ms. Hobson, I do want to say on behalf of the Chairman, Sol 
Buchsbaum, that I literally picked up the phone and told him that 
the Deutch memo, the draft memo exLstea, when Buchsbaum had 
promised me that it w^ould not go to the Secretary because w^e knew’^ it 
was a public issue prior to going to the full board. Buchsbaum was 
very upset. He obviously did not know that John Deutch had written 
that memo. 

Mr. Moffett. So, this is in Februaiy now? 

Ms. Hobson, No; this is right after December. 

Mr, Moffett* OK. 

Ms. Hobson. All right, this is on December 19, 20, something like 
that* 
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Mr, Moffett, So when you went in and said that you wanted 
copies~is that what you are saying, copies of the report? 

Ms. Hobson. Yes; at the February meeting, 

Mr, Moffett, When was that? 

Ms, Hobson, At the February meeting, 

Mr, Moffett, That was February; OK. 

Ms, Hobson, That was just the day before and the day of the meet¬ 
ing, There were about 20 people in the audience and we wanted to 
hancl them co|)ies of the report which was being discussed by the 
Advisory Committee at that time. My staff was refused copies of the 
report. So, I gave them my only copy, said Xerox it and hand it out to 
the public and I will assume the consequences. I was called on the 
carpet for that, 

Mr. Moffett, By? 

Ms. Hobson. By ER, by the research office that handles ERAB, 

Mr. Moffett, Well, the office didnT call you on the carpet. Who 
called you on the carpet? 

Ms. Hobson, Who called me on the carpet? I understand that Ed 
Frieman and Doug Pewitt—Doug Pewitt called me in because be is 
trying—Doug and I are tiying to work this out and change it, and 
Ed Frieman also wants it changed, 

Mr, Moffett* Now who are these people, just for the record? 

Ms. Hobson, These people report through the Under Secretary, 
Worth Bateman, who was the Deputy to John Deutch at the time. He 
is now the Acting Under Secretary. 

All right, so it was just for some reason and I don't know why they 
didn't- 

Mr, Moffett. He got a promotion, in other words. 

Ms. Hobson. He got a promotion, right, and he is the one Stekon, 
Tom Stelson, now reports through. So Bert reports through a Deputy 
that reports through Stelson that goes to Worth Bateman, 

Mr, Moffett, I see. 

Mr, Fithian, Would you yield for a question? 

Mr, Moffett, I will yield, yes, 

Mr. Fithian. I just have one question, now. When you attempted 
to make the study public at that point, what was Deutch's reaction to 
this? 

Ms. Hobson. John Deutch was not there, obviously; but, you see, 
we didn't ask to make it public. We simply made it public. After the 
fact, I understand people w^ere furious. My staff tells me their staff w-as 
upset; everybody was upset that we made it public, 

I went down and I showed ER the part of the act that says all 
documents, draft documents, memos, et cetera, all should be made 
available to the public. There's nothing in my office that isn't made 
available to the public. So I don't know w by they didn't want it made 
available to the public at that meeting. Anyway, it was delayed, and 
the final decision was to vote on it at the May meeting, at which time 
Amory Lovins, the only person who disagreed with the report, was not 
invited. 

Mr, Fithian. Interesting. Thank you, Mr. Chairman, 

Mr. Moffett. Thank you very much. I think the record is very 
clear now as to what took place. 
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Let me go back, just really in closing here, Mr. Greenglass, to the 

issue itself, the gftsohol issue, A vinble ethanol industry could have 
positive effects. Is one of them the retention of small family 

farms? 

Mr, Greenglass, Yes; I believe it is. I believe it would go a long 
way toward that. 

Mr, Moffett. Would you like to elaborate on that, Mr. Holmberg? 

Air. Holmberg, Mr. Chairman, I can^t think of anything on the 
horizon in the farm community that has greater potential to revitalize 
not only the family farm, but the farm community, It*s just not a 
matter of moving into the ethanol for a farm fuel, It^s also moving into 
integrated farm systems that reduce their reliance on imported oil. 
There are gasifiers now that will permit us to make ammonia in the 
farming environment. Now there are ilifferent kinds of farming prac¬ 
tices that reduce their reliability on energy-intensive and chemical- 
mtensive farming. 

Farmers are now becoming very alert to solar energy. They are 
very alert to their responsibilities to protect the topsoil and the water 
supply, and this Is all good news. I see nothing but good news coming 
out of the American heartland. I just see sometimes the delays that we 
m Washington cause that keep them from getting on with their 
business. 

If I could just add another dimension to that, all of this is veiy 
helpful to get on the record, but in all honesty, it keeps us from 
serving the public. We have to go back now and deal with the issues 
that flow out of these kinds of meetings, and it keeps ils from working 
with the farmers, It*s sort of a double-edged sword* We have to get 
it on the record, but by getting it on the record, now we have to deal 
with it bureaucratically, 

Mr. Moffett, What do you mean by that? That's an interesting 
observation. 

Mr. Holmberg, Well, we have x amount of hours to work. We have 
2 / amount of staff. We can take those resources and use them to serve 
the public or we can take those resources and deal with the 
bureaucracy, 

Mr. Moffett, What do you mean by bureaucracy, though? 

Mr, Holmberg. Well, clearly after an event like this, we go back 
and we have got a lot of work to do. 

Mr. Moffett, Explaining to do? 

Mr. Holmberg. Explaining to do, memos to write, yes, and pro¬ 
cedures to put in place. 

Mr. Moffe^. Well, I think that the subcommittee—which I think 
you know—this rather active subcommittee has the same goal in mind 
that you do with regard to unleashing your office. And to the extent 
that you get bogged down in writing memos and reacting to the 
bureaucratic fallout from our uncovering this outlandish sequence 
of events that took place, we will be of assistance to you, 

I am sure Mr, Fithian, who has been working almost full time in 
this one area, will keep on the Secretary's Office and the Under 
Secretary's Office to see that you are able to do your job, 

Mr. Holmberg, I think the real mission now is to be of service to 
the small industries and the farm commimities. 
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Mn Moffett- Well, let*s talk about that for a minute. We hare 
got one*ha!f a billion dollars, as I understand it, in loan guarantees 
to go out Anyone who has ever clone business with the Federal 
Government has to know that there’s a fairly good chance that that 
money can be largely wasted; I know this in my own area from having 
corporations like United Technologies and others who are involved 
in alternative energy, whether it's mnd power or solar, what-have-you. 
What I hear time and time again, and I am sure its true in this area 
\vdth this particular energy alternative that we are talking about, 
is that the Federal Government can do a fairly good job at research 
and development; but, when it comes time to help build an industry, 
the commercialization part of it, that people in the Federal Govern¬ 
ment lost, that they don't understand. A lot of them have never been 
businessmen before; they don't really understand what it takes. 

So part of what vve are trying to get at here is, say, what in the 
world is going to become of this one-half a billion dollars. As I said, 
I was on that House Senate conference committee; anil I am not con¬ 
tent—and I know Mr, Fithian and Mr. Deckard aren't content and 
no one on our subcommittee is content—to just walk away from that 
now and to announce to the public, well, your salvation is here: We 
have approved one-half billion dollars in loan guarantees. 

How IS this money going to be spent? How, let me be blunt about 
it, are we going to prevent the same old faces and the same old refugees 
from EKDA and the same old crowd, as we saw in operation in this 
episode here, from really controlling where that money goes? In other 
words, we want it to hit the market and we want you to tell ns how 
it can best hit the market. We are going to keep on this program and 
on this Department to see that it does hit the market, out what are 
your plans? 

Mr. Greenolass. I think there are some pitfalls in the statement 
you made, Mr. Moffett. First, the $500 million that we have been 
given are for plants of 15 million gallons or more, which means at 
best we are talking about 20 loan guarantees at most. 

Further, based on the interpretations we have received to date 
on that legislation, we cannot use any of those funds to support the 
industry itself. Giving out loan guarantees isn't going to make the 
industpr. It's going to help production, go a long way toward providing 
incentives for production, and it will help bankers realize tnat it's a 
good investment. It will not help i>roducers get their allocations of 
unleaded gas from the oil refineries; it will not help them get State 
assistance when they need it, to get the appropriate approvals. It 
will not help the consumer or the industry become aware of potential 
pitfalls of components and equipment that people run into very 
quickly. Moneymakers run very quickly into new industries. 

There really isn't an opportunity to do the things that really need to 
be done with that $500 million. 

Mr. Moffett, Is that your interpretation based on the DOE 
interpretation of the legislation? There is more than one way to in¬ 
terpret that legislation, 

Mr. Gbeengl,\ss, I agree with you, and I wish vye could get a 
better interpretation. That's the interpretation provided to me by 
the Office of General Counsel of DOE, It's an unfortunate interpreta¬ 
tion, because it binds us. 
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to take the opportunity to sny that I think the Office 
oi Alcohol h uels has been composed of peopie who are quite pragmatic 
and familiar with industry, both small and large scale. I think what 
Bill was trying to say a moment ago is that we are prepared to execute 
the intent of your legislation, and we fully feel that we are capable of 
doing that providing we have sufficient funds and resources to do. 
Mr. Moffett. There will be a rulemaking, won’t there? 

Mr. Greenglass* There will be a rulemaking, 

Mr. Moffe^. Well, I think it's safe to predict that those of us on 
this subcommittee and others who are concerned about this will in¬ 
volve ourselves in that rulemaking. Too often, Members of Congress 
are content to just pass legislation and then not go down and say to 
the agency, this is what we meant. As ^Members of Congress and as 
citizens, for that matter, we are prefeetly eligible to go down and 
say this is what w-e meant. I wmuld not only bet, I would promise 
you that those of us who were on the House Senate conference com- 
mittee and people such as those we have on the subcommittee w’ill 
pressing the Department of Energy to make the best use of that 
and will be offering some clarification on w^hat w^e think the interpreta¬ 
tion should be. 

Mr, Holmberg. Could I add a dimension to that, please? 

Mr, Moffett, Certainly. 

Mr, Holmberg. You indicated that there wrs a possibility that 
that $500 million made available to DOE just could possibly disappear 
into the w’oodwork without any real impact on the industry, and I 
would agree with that. That potentially is there, 

I W'^ould also say that we have the flexibility to implement the policies 
as w^e see them, to get the technology, to get the education, to get the 
money out to where it really counts. Thiit $500 million is plenty of 
money, and w^e can do it. 

^ Moffett. Well, but where does the flexibility come from? Was 
It that \ve <m the conference committee didn't give you the flexibility 
if the DOE's interpretation that is not giving you the flexibility? 
Mr, Greenglass. I would, if I may, like to say that really both are 
problems, first by limiting DOE to 15 million gallons or more and not 
providing us wdth sufficient funds for research and development and 
of cellulosic conversion. That in itself w^as a problem, 
Mr. Fithian. May I just make a comment here, Mr. Chairman? 
Mr. Moffett. Certainly. I w^ould be happy to yield to you. 

Mr. Fithian. I got a small group of Republicans and Democrats 
together early on in the haminering away on—Tom Foley and others 
who were on the conference wdtli me—^and there has been a very, very 
mng history of difficulties between the Department of Energy and the 
Department of Agriculture over the issue of alcohol fuels; and we were 
months and months and months getting the two Secretaries to exe- 
^te a memorandum of agreement, as I am sure you are a\vare, Mr. 
Greenglass. 

The thought behind the way they divided the money was that the 
Department of Agriculture, with its farfiung county extension agent 
system in soil conservation, farm home administration and all of the 
mechanism that's already in place, and with its experience of dealing 
with agricultural problems and farmei^ and it is the trust that the local 
county extension agent has—that is, the trust he has with the 
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farmers—led us to believe that the small production facilities ought 
to be handled through USD A, I still believe that was a wise division: 
The small plants with USDA and the large ones with you* I realize 
that there^s a gray area in the middle for the co-ops and, depending 
upon their size, whether they fall under your category, uncier your 
jurisdiction, or USDA*s, 

I just wanted to enter for the record here that it was not happen¬ 
stance that the Synthetic Fuels Conference came out the way it did. 
That was the way it was divided. It was divided intentionally. Con¬ 
gressman Bedell and a number of us in the alcohol fuels caucus fought 
m fact for that division, and I think it's a good division. 

Mr, Holmberg. Could I add to that, please? 

Mr. Moffett. Yes. 

Mr. Holmberg. I don't think we have any real problem with the 
division of 15 million gallons, but we have our problem, for example, 
in the educational area. The Department of Energy, through the 
Office of Consumer Affairs, started the educational program in com¬ 
munity and Junior colleges and vocational technical schools. We have 
a whole industiy here that we have to train and get up to speed. We 
are just beginning that effort. 

We have been told that the legislation of S. 932 precludes us from 
following through on that. We have 40 community colleges and maybe 
100 out there now are developing educational programs that rely on 
us for funding. 

Mr. Fithiax. Well, if I may, in rough, I think that that is a per¬ 
version of the act—not what you are saying but a perversion of the 
intention of the act. So clearly down in one of the sections taken from 
Senator Talmadge's bill is the technical assistance provision program 
and that's precisely what we are talking about. It is very badly 
needed. I hope that through youi'selves and the USDA that we can 
further that program. 

I think it's clear, Mr. Chaiiman, that if we, our subcommittee, 
persisted in trying to push forward on that, we could get a clarifica¬ 
tion that would ease that, because nothing in that act was designed 
to in any way restrain the Department of Energy or the Department 
of Agriculture from doing exactly what you are saying and, that is, 
to get the technical assistance information out there so that farmers 
are not sold the Brooklyn Bridge, so to speak. 

Mr. Holmberg. Let's make the assumption that that is true; but 
then in the funding, the Department of Agriculture received $10 
million for educational programs and DOE received nothing. So even 
though DOE has the flexibility to do it, if you don't have any funds, 
it's luntl of hard to provide a service to vocational schools, community 
and junior colleges that depend on us for that kind of support. 

Mr. Green-glass. I wonder if I could also make the point that I 
think that the logic you presented supports the decision made for the 
split in levels of production. I don't question that. 

I do agree with your point very strongly that it is the interpretation 
of that split that has created a problem. Our relationship mth Agri¬ 
culture has improved considerably since the establishment of the 
Office of Alcohol Fuels. Alex Mercuri is now the key man who works 
with us, and he is doing a fine Job. That relationship is going a long 
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flTiX, ™ iSfT r- ”,“ r'''””? ?opportV«°pm“t of 

i ^ u ® ^ ^ ^ Simply to provide incentives for financing the 
?idTn f^t "^''“'•rence of all the pitfalls^hat 

onm^n* n/ F^cdcral Government look poor in the devel¬ 

opment of a new industry. 

®*P®”®"ce in working in the development of other 

k ^ financing of the production itself 

K totally inadequate to the success of that new industry. We need 

research and development in overcoming 
the bamers that the industry is going to face ^rooming 

Mr. Moffett. Gentlemen- 

mJ: Mof’JS.^yL''”' I 

th,^?'’;o!I»^''l®.r°-*i!''® Small-Scale Technology 

forn« ft, ^ «ipphcations, and we purposely tried to 

fuek Wa if‘‘Pplicntions that relate to alcohol 

■'Tk ® identified about 250, nationwide, that Mere worthy of fund¬ 
ing. This IS an exciting opportumty to get that technology movine 
very quickly and we have been told by Counsel that we KrSo 

Inmtf Wa®® ®f ^“r®a«®ratic steps in order to fund those small-scale 
grants. We are looking for ways of moving this thing quickly. I think 

toty leJek*^ important lever, down at those farm and small labora- 

Mr. Moffett. Thank you, gentlemen. We thank you for vour 
8tatom®nts here and your candid testimony. I can assure you that a 
® tfimgs will be done as a result of it. 

Numb®r one as Congr^sman Fithian has just indicated, we will 
^ a subcommitt®^and I have instructed staff to begin this process— 
clarify the legislation and to work for the best possible 
interpretation of the legislation. 

S^co^, I have also instructed staff to communicate on our behalf 
* u ^®P“'’tment a message that indicates that Me want you folks 
to be able to do your job and not be detained or distracted by bureau- 
cratic considerations over this particular hearing. 

we thank you very much and look fonvard to M orking with you. 
[Mr. Greenglass’ prepared statement folloMs:] 



Statement or Beet Geeenolass, Acting DiEtEctoB, Office or Alcohol Fuels 
Hr. Chalmuin and Kembers of the Committee; 

ThanX you for this opportunity to dlGCUSS the Departinent^s 
response to the April 29 , 1980 Report of the Gesohol Study 
Group of the Energy Research Advisory Board tEHAB] on Gasohol. 

By way of introduction, I am the Acting Director of the Office 
of Alcohol Fuels and have been serving In this capacity since 
Kay 21 , 1980, when Secretary Duncan appointed me to succeed E. 
Stevens Rotts* Prior to my appointment, 1 was Acting Director 
of the Officers Program Control and Evaluation Division, serving 
almost from the day the Office opened its doors in late Pebruary, 

Following releases of the ERAB Gasohol Report on April 29, 1980, 
the Secretary of Energy directed the Office of Alcohol Fuels to 
review and respond in detail to the ERAS Report's recommenda¬ 
tions and report back to him. We have completed our technical 
review of the EBAB Report and we expect to forward our position 
on it to the Secretary in the immediate future. 

The Office began its review of the ERAB Gasohol Report virtually 
the day we received It. Our review has been a detailed and 
technical one, and includes infonaation provided by the Solar 
Energy Research Institute, the National Alcohol Fuels Commission, 
EGfiG Idaho, Inc., the National Alcohol Fuels Producers Associa¬ 
tion, Congressional staff members and several other groups and 
individuals. Some of the country's most knowledgeable people in 
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the alcohol fuels field, including many with hands-on alcohol 
production experience, reviewed our June 3 draft response, and 
submitted their own comments and criticisms. Thus, the final 
response before you today represents current thought and experi¬ 
ence of fuel alcohol pioneers on the frontier of this developing 
technology. 

I would like to summarize some of our preliminary findings of 
our technical review for you today. They are: 

1. The Nation can and will meet the Administration*s'ethanol 
production capacity goals, as well as those set by Congress 
in the Energy Security Act of 1980 (P.L. 96-294). The 
Gasohol Study Group estimates for 1985 ethanol production, 
which did not predict later significant Administration and 
Congressional alcohol fuels initiatives, are thus out-of- 
date. For example, one company may produce the ERAS Study 
Group's 1985 production estimate by the end of 1981. 

2. Production of ethanol from biomass is commercially avail¬ 
able and in widespread operation throughout the country 
today. The growing alcohol fuel industry is already 
reducing our dependence on imported oil through increasing 
domestic ethanol production. 



Many technological and energy-saving advances in ethanol 
production processes are occurring at an accelerating pace. 
Ethanol producers in many parts of the country are realizing 
substantial energy gains now and expect even greater effi¬ 
ciencies in the near term. With these advances# the net 
energy balance of alcohol fuel production will continue to 
improve• 

Administration and Congressional ethanol production and 
capacity goals can be met without an adverse effect on food 
supplies or prices. There are significant opportunities to 
use agricultural and food processing waste products and to 
develop high-yield energy crops for substantial production 
of ethanol, thereby reducing cost to the consumer. Further# 
the ethanol from grain process produces valuable# protein- 
rich co-products which are suitable for export and domestic 
use. 

Farm-scale ethanol production can strengthen the family farm 
by generating a steady cash flow to farmers while providing 
an uninterruptible supply of high-grade liquid fuel to power 
farm machinery. 
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It must be remembered that the ERAB Gasohol Report was under¬ 
taken on a "quick turn-around basis," according to EraB Chairman 
Dr* Soloman J* Buschsbaum. The Gasohol Study Group met for 
two days, on December 10 and 11, 1979, and at that time, by 
all accounts, the Group agreed upon a number of findings and 
recommendations* They issued a draft report two days later, on 
December 13, 1979, while the Group submitted its final Gasohol 
Report to the ERAB Chairman on April 29, 19S0, the study was 
conducted in December 1979, 

The following events, which have had substantial impact on alco¬ 
hol fuels development, occurred during the first four months of 
19B0, after the study was conducted but before the final ERAB 
Report was submitted to the Secretary; 

1. On January II, 1980, the President announced a 
comprehensive National Alcohol Fuels Program to 
accelerate domestic production of alcohol fuels 
from non-petroleum sources. The Program seeks 
to quadruple January 1980 alcohol production 
capacity by the end of 1980, and sets a target 
for domestic production capability of 500 million 
gallons during 1981. 
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2, On February 14, 1980, the Office Of Alcohol Fuels 
was created within the Department to promote 
ethanol production from biomass, and to implement 
the DOE Alcohol Fuels Program, 

3, On April 2, 1980, the Crude Oil Windfall Profit 
Tax Act of 1980 {P,L, 96-223} was signed into law 
by the President. Among other incentives, the 
act continued the four cent per gallon federal 
excise tax exemption for gasohol for eight more 
years, from 1984 through 1992; provided new income 
tax credits for alcohol-gasoline blenders; and 
extended through 1985 tax credits for alcohol fuel 
production equipment* 

4, The Energy Security Act of 1980 (P.L. 96-294), 
containing additional financial incentives to 
stimulate alcohol fuels from biomass production, 
was advancing through Congress with increasing 
assurance of passage. 

5, Demand for gasohol at the pump steadily increased, 
with the number of service stations throughout 
the country offering gasohol to motorists nearly 
doubling. Incidentally, today there are over 
5,000 stations selling gasohol in the country. 


S8-2ai 0 - iO - t| 



46 

I do not think it i8 necessary to explain to this Committee the 
significance of these Congressional and Administration initla* 
tives* Members of this Committee were instrumental in E&oving 
the Crude Oil Windfall Profit Tax Act (P.L* 96-223) and the 
Energy Security Act (P.L. 96-294J through the Congress* Like- 
wiser the Secretary recently testified before the National 
Alcohol fuels Commission on the Department's strong commitment 
to increased production and use of alcohol fuels* when he 
stated; 

The Department of Energy is committed to two 
objectives in this area; to achieve the Presi¬ 
dent's alcohol fuels production target and to 
implement aggressively the mandates of Congress* 
li^is effort is already underway. 

It should suffice to say the conditions affecting domestic 
alcohol fuels development changed dramatically in the first 
four months of 1980, These changes, as evidenced in the events 
described above, and their likely impact on the development and 
production capacity of the growing alcohol fuels Industry, were 
not considered by the Gasohol Study Group, nor were they factored 
into the findings and recommendations contained in the Report, 

The final ERAS Report was significantly out of date at the time 
of its release as a result of far-reaching Congressional and 




Ai^mlni&tration alcohol fuels initiatives which occurred in the 
intervening periods 

Nevertheless, it Is essential that we address the hard issues 
presented by the challenge of developing a new industry such as 
alcohol fuels« Some of these Issues are technical in nature, 
and our response attempts to address the two most prominent 
issues raised in the Ehab Reports the question of food versus 
fuel and the net energy balance of ethanol productIon« 

The Secretary of Agriculture recently testified before the 
National Alcohol Fuels Commission and stated, •Distillation 
capacity, not agricultural feedstocks, is currently the 
restraining factor on fuel alcohol production^ At the present 
time, adequate supplies of corn and other fermentable commodi¬ 
ties are available from the market at competitive prices,• 
(Cyclical weather patterns will, of course, affect the availa¬ 
bility and price of agricultural feedstocks,) Secretary Bergland 
further stated that "As matters now stand, we don't think [the 
food versus fuel issue] is a serious question because a modern 
recovery system can convert starch and leave protein," He then 
added that he did not anticipate any food shortages as far as 
our country is concerned. 



The Office is currently exploring the vast potential of ethanol 
production fron agricultural and food processing waste products, 
high-yield energy crops and new technologies in cellulosic con¬ 
version. Developments on these fronts offer the possibility 
of substantial ethanol production capacity without significant 
impact on food supplies by the mid-1980's. It must also be 
remembered that, when grains or other edible feedstocks are used 
in the ethanol production process, a portion of the feedstock is 
converted to valuable protein-rich co-products, such as corn 
gluten meal or distiller's dried grain, which are suitable for 
export and domestic use. 

When the food versus fuel issue is raised, it is often implied 
that were corn or other feedstocks not used for alcohol produc¬ 
tion, they would go toward feeding the %#orld's poor. However, 
ninety percent of the whole corn sold in this country goes to 
cattle feed. Most exported corn goes to developed countries 
where it is used for animal feed. Thus, for the most part, this 
grain is not used to feed the world's poor in underdeveloped 
countries. Yet this animal feed market could be further devel¬ 
oped by exporting protein-rich distiller's grain or wet and dry 
milling concentrates that can be combined with local carbohy¬ 
drates and forage crops to balance the feed rations. 



The net energy beldnce iesLie was also raised in the ERAS Gasohol 
Report, which concluded that ’utilising the best available tech¬ 
nology before 1$@5, the net energy balance is about zero for 
ethanol produced fron!i corn and other crops in ferroentation/ 
distillation plants^ If the fermentation/diatillation plants 
are fueled by coaf or wood, each gallon of ethanol produced 
could save roughly 0,5 gallons of Oil." ERAB used very conser- 
ative assumptions In arriving at this conclusion. They also 
considered, but did not emphasize, an alternative calculation In 
which almost a gallon of oil would be displaced by a gallon of 
ethanol. 

There are two points which must be kept in mind In any discus¬ 
sion of net energy balance for alcohol fuels production. First, 
technological and energy-saving advances in production processes 
are occurring at an accelerating pace, resulting in substantial 
energy gains now and even greater energy efficiencies in the near 
term. With these advances, the net energy balance of alcohol 
fuel production will continue to Improve. 

Second, energy balance is a non-issue to the extent that domestic 
ethanol production (utilizing non-petroleum sources) reduces our 
dependence on imported oil, thus contributing to our balance of 
payments and national security. 
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At a recent hearing on gasohol allocation before the Economic 
Regulatory Adrainistrationr one major oil company estimated 
that for every barrel of ethanol used a& a gasoline blending 
component! gasoline yields could be increased by as much as 
two barrels. 


The U,S, General Accounting Officer in ^ June 3, 1980 Report on 

the potential of ethanol as a motor vehicle fuel, addressed the ^ 

net energy Issue and stated! 

Our work in the area has shown that net energy analysis 
is not an exact sclencej therefore, any two or more 
studies of a particular energy system can yield vastly 
differing results, depending on the methodologies, 
approaches, and systems boundaries selected. There is 
also a tendency to overemphasize net energy aspects of 
ethanol as a fuel, thereby losing sight of the real 
objective! producing usable liquid fuels. For example, 
using coal to fire the distilleries to process grains 
and other crops Into ethanol may, as some studies show, 
result in a net energy loss. But the process produces 
a fuel which is more readily adaptable for certain uses 
(e.g., motor vehicle fuel)* 

I support this position. 


In conclusion, the National Alcohol Fuels Program will achieve 
the production capacity goals announced by the President as well 
as those set by Congress in the Energy Security Act of 1980 
(P-L. 98-294}* These goals can be met without an adverse effect 
on food supplies or prices* Domestic ethanol production is 
already reducing our dependence on Imported oil* With techno- 
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logical and energy-aaving advances now coroing on-line, we are 
beginning to realise substantial energy gainSi. And the net 
energy balance of alcohol fuels production will continue to 
improve- 

But there is much work ahead to achieve these goals. Constraints 
and barriers to alcohol fuel production and roarJceting must be 
identified. Hegulatory requirements must be streamlined to bring 
additional ethanol production capacity on line as soon as possi¬ 
ble, and research and development must be directed toward the 
numerous opportunities to make ethanol production processes even 
more energy efficient. 

The ERAB Report Is behind us. At this time, we must move ahead 
to develop and promote the fledgling alcohol fuels industry and 
to meet the ambitious but achievable goals for alcohol production 
the President and the Congress has set. 

Mr. Chairman, this concludes my prepared testimony, l would be 
pleased to answer any questions. 




Mr. Moffett. Our next witnesses will appear as a panel, and we 
will have three gentlemen: Dr. Robert Peart from Purdue, Dr. Mi¬ 
chael Ladisch froni Purdue, and James Childress, the Executive 
Director of the National Alcohol Fuels Commission. 

Please raise your right hand. Do you swear to tell the whole truth 
and nothing but the truth, so help you God? 

[Chorus of do.’'] 

Mr. Moffett. Thank you for being with us today. Without objec¬ 
tion, your statements ^v^ll be considered a part of the record. You may 
proceed by reading those statements or paraphrasing them. 

We will begin at my left and go across. Please proceed. 

STATEMENT OF JAMES CHILDRESS, EXECUTIVE DIRECTOR, 
NATIONAL ALCOHOL FUELS COMMISSION 

Mr. Childress. Thank you, Mr. Chairman. I am James Childress, 
Executive Director of the National Alcohol Fuels Commission. I 
appreciate the opportunity to appear here on behalf of Senator Bayh 
in nis role as Chairman of the Commission. Senator Bayh feels very 
strongly that the hearings you are holding today on the ERAB gaso- 
hol report are making an important contribution to the public debate 
on gasohol. He especially commends you for making this forum 
accessible to the people of Indiana who are going to play a critical 
role in this industiy. 

In the interest of time, I will summarize my testimony and ask that 
it be submitted for the record in its entirety. I will not repeat any¬ 
thing Mr. Greenglass has said in his point^by-point critique of the 
ERAB report, but do concur in his presentation. 

Senator Bayh directed the National Alcohol Fuels Commission staff 
to evaluate the ERAB, shortly after its release to see what contribution 
it could make to our ongoing study. My testimony this morning is 
based upon that evaluation. 

The two principal conclusions of the ERAB report—those being 
that we can expect a sustained level of grain ethanol production of no 
more than 800 million gallons per year and that each gallon of 
ethanol produced can displace no more than half a gallon of gasoline— 
cannot be supported, and are in fact refuted by research undertaken 
by the National Alcohol Fuels Commission. 

The Congressional Office of Technology Assessment, in a report 
released today, also disagrees entirely with both of these conclusions 
of the ERAB report. This is an exhaustive, responsible report that 
OTA has completed. 

I would like to concentrate in my testimony today on one issue 
that has been raised in the ERAB report and dealt with often in the 
press on an emotional basis with little analysis or basis in fact. That’s 
the so-called food-versus-fuel issue. 

While the ERAB report does not explicitly state it, I believe that 
its maximum production level of 800 million gallons per year is based 
upon an assumption that the limiting factor \nll be tne availability of 
grain, primarily com, as a distillery feedstock. One quote in particular 
out of that study should be noted: 

Gasohol prociuction, stimulated by high subsidies, will reduce the amount of 
grain available for meat, milk, and egg production. 
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These are obviously very serious concerns. They are critical to an 
expanded alcohol fuels program. The Alcohol Fuels Commission, in 
response to these concerns, requested the highly respected agricultural 
Dolicy and economic consulting firm of Schnittker Associates of 
Washington, D.C,, to undertake an exhaustive analysis of the effects 
of alcohol fuels production on the cost and availability of food over 
the next 10 years. I have provided, or I will provide, the subcommittee 
with a copy of that draft report which will be made publicly available 
within the next couple of w^eeks, I will summarize its principal findings 
this morning* 

For purposes of the study, it was assumed that growth in grain 
demand, worldwide and in the United States, will continue and would 

• continue at a fairly healthy rate. We asked them to be overly coH' 
servative in their assmnptions; that is, err in favor of assuming w^e 
are going to have a continued high demand for grain for food and fuel. 

The net eifect was that grain prices would increase, on the average 

• over the next 10 years, at the level of the rate of inflation^—w^hich, as 
you know, Congressman Fithian, has not been the case over the past 
10 years in w^'hich grain prices, com prices, have fallen below the level 
of inflation. In other words, ^ve assumed that there will be an increase 
in grain prices over and above what it has been in the past. 

Given these very responsible assumptions, the key finding was— 
if there is no special effort made over the next 10 years to bring new 
land into production, to provide extra incentives for alcohol fuels 
production, without any special efforts whatsoever—that a sustained 
level of production of 1 billion gallons a year of ethanol can be acliieved 
using com alone as the feedstock. This base case alone refutes the 
findings and the conclusions of the ERAB report. 

We then asked Schnittker Associates to go beyond this baseline 
case and to see w^hat levels of 2 billion gallons per year by 1985 and 
4 billion gallons per year by 1990 would do to the cost and avail¬ 
ability of food and feed. To state the findings very briefly, the principal 
effects would be increased com acreage anti production, a reduced 
demand and low^er acreage for soybeans, and a dramatic increase in 
supplies of com milling byproducts. All of these are to be expected, and 
th^e are the points that are usually raised in discussing the effect 
of increased ethanol production from com. 

How^eyer, the analysis indicates that many of the problems do not 
necessarily follow^* \Yith a 2-billion-gallon level of ethanol production 

• by 1985 and the same thereafter, we could expect real com price in¬ 
creases of approximately 8 percent. That is over and above the level 
of general inflation. The 4-billion figure in 1990 would result in ap¬ 
proximately a 15-perceiit increase in real com prices over the inter- 

• vening penod of time. 

If we worked this through the food system, and again making very 
generous allow^ances for overall inflation rates, there w'ould be an 
approximate 6.5-percent incretise in overall food prices during the 
decade over and aoove what would be expected. That is approximately 
six-tenths of 1 percent per year inflation m food costs over w'hat would 
normally be expected if this ethanol production program were not in 
place, and that^s at a level of 4 billion gallons per year by 1990, Again, 
1 w^ould like to emphasize that these estimates are on the high side. 






The principal effects would be a reduction in soybean acreage 
because of the cheaper byproducts from the ethanol distillation; 
there would be simificant amounts of the byproducts. However, 
the study does not foresee a problem asborbing these into the domestic 
and foreign feed systems if the program is phased in over a period of 
10 years, as it wiU be, because of the constraints on available distillerv 
capacities. 

Finally, the study found that increasing the use of com for ethanol 
production will not create a long-term problem of food for developing 
nations for two^reasons. First, it's primarily wheat and rice, not com, 
that go to the developing nations as food. Second, the small amounts 
of corn that actually go as food to developing nations could be made 
available for that use under n progi-am such as outlmed in the study. 

I thmk the essential message of the Schnittker report is that we 
can proceed with an active alcohol fuels program, rel 3 ring initially on 
gram-to-ethanol technology, with no fear that we will reduce the 
available for meat, milk, and e^ production. 

The critical flaw in the ER.4.B report was its failure to take into 
account the fact that rising com prices would also spur increasing 
com production. It is basic economics—and when you live west m 
the Allegheny Mountains people realize this—that ifyou get a better 
price for com, you are going to produce more com. We are not going 
to create an ethanol “China syndrome'* in which runaway ethanm 
production will deny us of an adequate supply of corn. 

T^ere is one cautionary note. An expanded program of fuel alcohol 
production will have to have safeguards against one or two bad crop 
yea^* In testimony bofore the Connnissiori in June, Secretary of 
Agnculture Bergland indicated that he feels that reserve policks are 
fleuble enough to accommodate ethanol production in addition to 
other commodity production by the American farmer. Toward this 
md. Senator Bayh has introduced the Energy Independence Grain 
Reserre Act, which has passed the Senate. It would earmark grain 
for ethanol production and establish a reserve system to assure ade¬ 
quate supplies at relatively predictable prices for alcohol fuels pro¬ 
ducers even during bad years. 

In ^mmary, I think what we need here, Mr. Chairman, is perspec- 
rive._ The Schnittker report to the N ational Alcohol Fuels Commission 

MS indicated that we can increase ethanol production from corn in 
y6ars to 25 to 30 times the present level of production, 
with moderate inflationary impacts and with no elfect on the 
availability of food to the hungry of this world. 

Now when we are looking at a 25-fold to 30-fold increase, that is, 
getting up to 4 billion gallons of ethanol production using one com¬ 
modity in which the increments on the average of plants are, I am 
sure, l^s than 5 million to 10 million gallons a year, this is going to 
be a phas^-in program and there are going to be safeguards along 
the way. We are not going to have a runaway program in which we 
are grinding up com for the Nation's gas tanks with no thought nor 
control over what the efiects on food cost and availability will be. 

Thank you, very much. 

[Mr. Childress' prepared statement follows:] 



Statement or Jamee U . Childbeso, Executive Diiiectdb, U.S. Nationai. Alcohol 

Fuels Commission 

Mr. Chairman^ I appreciate the opportunity to appear 
here today on behalf of Senator Bayh in his capacity as 
Chairman of the National Alcohol Fuels Commission* 

Senator Bayh feels very strongly that the hearings 
you are holding today on the EHAB Gasohol Report are an 
important contribution to the public debate on alcohol 
fuels and commends your efforts to air these critical 
issues in a forum accessible to the citizens of the State 
of Indiana who will play a major role in the development 
of gasohol as an alternative fuel. 

The National Alcohol Fuels Commission# as part of its 
study of the potential contribution that alcohol fuels can 
make in reducing our oil dependence# has been addressing 
most of the issues dealt with in the Department of Energy's 
Energy Research Advisory Board Gasohol Study Group Report* 

When the ERAS Report was made public. Senator Bayh directed 
the Commission staff to evaluate it to determine what con¬ 
tribution it could make to the research being carried on 
by the Commission. My testimony this morning is based on 
that evaluation. 

I would like to address one very specific topic covered 
in the ERAB Report — the relationship between ethanol 
production and food prices — but would first like to make 
two general comments on the overall report. 



First, research by the National Alcohol Fuels Commission 
cannot support, and in fact refutes, the two principal con¬ 
clusions of the ERAB Report -- that we can expect a sustained 
level of grain ethanol production of no more than SOO million 
gallons per year, and that each gallon of ethanol produced 
will displace no more than one-half gallon of premium fuel* 

Second, the flaws in the ERAB Report can best be ex¬ 
plained in the transmittal letter from the ERAS Chairman to 
Secretary Duncan which characterizes the report as having 
been "undertaken on a quick turnaround basis" using the 
"best available data" at the time the study was conducted — 
December 1979- That may not seem like a long period, but 
given the original research, study and analysis that has 
taken place in the intervening seven months by the National 
Alcohol Fuels Commission, Office of Technology Assessment, 
Solar Energy Research Institute, Departments of Energy and 
Agriculture, universities, and the private sector, the 
ERAB panel was in many instances working with outdated 
information. 

I will not attempt a point-by-polnt critique of the 
report’s findings and recommendations- That has been done 
more than adequately by others, especially the Department 
of Energy’s Office of Alcohol Fuels. I would like to 
concentrate instead on an issue raised in the report that 
is often dealt with emotionally, with little analysis or 
basis in fact — the so-called Pood versus Fuel issue* 
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While the ERAB Report does not explicitly state it, 

I assume that its maximum 800 million gallon per year 

ethanol production figure is based upon an assumption that 

the limiting factor is the availability of grain — primarily 

corn —— as a distillery feedstock. 

The feport addresses grain availability as follows: 

"Gasohol production, stimulated by high subsidies, 
will reduce the amount of grain available for meat, 
milk, and egg production." 
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"The pool of grain available for gasohol and live¬ 
stock production is projected to decline in the future 
because of the rapidly growing world population and 
demand of this grain for food. Even without gasohol 
production projections are that both demand and prices 
tor grain on the world market will increase." 


"Basically because livestock and gasohol production 
use the same resouce, they will compete for surplus 
grain. 

These are obviously serious concerns. No one wishes 
to undertake an expanded program of energy production that 
would jeopardize our food supply and grossly inflate food 
prices. Because the issue is critical to an expanded alcohol 
fuels program in this country, the Alcohol Fuels Commission 
requested the highly respected agricultural policy and 
economic consulting firm of Schnittker Associates of 
Washington, D. C. to undertake an exhaustive analysis of the 
effects of alcohol production from corn on the cost and 
availability of food over the next ten years. I have provided 
the Subcommittee with a copy of the report which will be 
released to the public within the next few weeks. I will 
summarize the report's principal findings. 



For purposes of the study, it was assumed that increasing 
world population, continued growth in real per capita in¬ 
comes with an associated rise in demand for meat and poultry 
would generate a rapid increase in world demand for grain and 
oilseed used in this decade* U* S* export of grains 
expected to continue its rapid rise. 

The net effect of these factors is that grain prices 
were assumed to increase, on the average, as rapidly as 
the general rate of inflation, a more rapid increase than 
that experienced during the past 10 years- 

With these very responsible assumptions, the study found 
that without any special efforts to increase production by 
expanding the amount of land under cultivation or irrigation 
or by other means, and without reducing U. S* feed supplies 
or exports, or without causing grain prices to rise faster 
than others, a level of production of over 1 billion gallons 
of ethanol per year can be sustained- This allows for all 
other uses, including substantial increases in total carry¬ 
over and reserve stocks to match the rising level of total 
demandp This finding alone refutes the ERAB production 
figure- 

The study then went beyond this "baseline case" to 
determine the effects of going to levels of 2 billion and 
4 billion gallons of ethanol production per year in 1985 
and 1990 respectively- 



The findings may be briefly stated: The principal 
effects of such a program would be increased corn acreage 
and productionr reduced demand and lower acreage for 3 oy“ 
beans, and dramatic increases in supplies of corn milling 
by-products* None of this is surprising. 

The increased corn acreage and production would be 
brought about by Increased real prices for corn resulting 
from the demand created by the ethanol production. Producing 
2 billion gallons of ethanol in 1985 would increase real corn 
prices 8 percent. (That is above price rises that could be 
expected if corn prices follow inflation.) The 4 billion 
gallon production figure in 1990 would result in a 15 percent 
real price increase for corn, compared with the baseline case* 

Worked through the food system, with generous assumptions 
on the price effects on all other agricultural commodities, 
the consumer price index for food would Increase 6*6 percent 
from 1980 to 1990 over the baseline case. This is a maximum 
figure, since the prices of some domestic commodities and 
most imported cCMiunodities would not be affected by an ethanol 
program. Stated another way, for the period 1980 to 1990 
we could expect at most a 6*6 percent increase in food 
prices above levels expected due to inflation* The overall 
consumer price index effect for the 10-year period would be 
^ little over 1 percent* I emphasize that these figures 
are probably on the high side. 




The reduction in soybean acreage would be due to the 
competition from the less expensive distillation by-products 
as protein feed supplements and from the switch to corn 
because of increased demand. While soybean acreage would 
drop, actual production would increase because of increased 
yield, soybean meal would remain the leading protein by 
far* Most of the growth in the market, however, would be 
taken up by the distillation by-products. 

The report indicates that the significant amounts of 
by-products generated will be absorbed, to a large degree, 
through exports, especially in Europe and Japan which have 
large and growing animal, poultry, and feed manufacturing 
sectors* 

Finally, the report found that increased use of corn 
for ethanol need not affect food supplies for developing 
countries, either severely or directly, given the fact that 
wheat and rice are the principal export food grains to these 
nations, both for long-term and emergency situations. 

The essential message of the Schnittker Associates 
report is that we may proceed with an active alcohol fuels 
program, relying initially on grain-to-ethanol technology, 
with no fears that we will reduce the amount of grain 
available for meat, milk, and egg production* 

The ERAS Report did not take into account the fact that 
America's farmers would respond to increased demand for corn 
by producing additional corn. Elementary economics indi¬ 
cate that an increase in price will also increase supply. 
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The flexibility to shift acreage frojn soybeans to corn# and 
thus Increase corn production to meet demands for ethanol 
production# is there. Such shifts would be no more dramatic 
than the growth in soybean acreage over the past 2Q years 
(an almost threefold increase), the rise in demand for 
corn sweeteners, or the shift in demand away from beef 
and porJc to poultry* In each of these Instances, rather 
dramatic structural changes have occurred in the industries 
involved over a 10^20 year period, primarily in the 
response to market and technological factors. Yet in no 
instance have there been any serious economic or resource 
adjustment problems, illustrating the considerable 
flexibility inherent in the 0. S. food and agricultural 
sector. 

An expanded program of fuel alcohol production will 
also obviously have to incorporate safeguards against one 
or two bad crop years* In testimony before the Natioal 
Alcohol Fuels Commission in June, Secretary of Agriculture 
Bergland indicated that he felt that reserve policies could 
be tailored to incorporate considerations of alcohol fuels 
production* Senator Bayh has introduced the Energy 
Independence Grain Reserve Act which passed the Senate 
last Friday for just such a purpose* It would earmark 
grain for ethanol production, and establish a reserve 
system to assure adequate supplies and relatively predictable 
prices for alcohol fuels producers even during bad crop years* 
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In summary, I believe that the information now avail¬ 
able to the National Alcohol Fuels Commission, gathered in 
a thorough, and technically defensible manner, refutes the 
contentions in the ERAB Gasohol Report that serious food 
price and availability problems will arise from an expanded 
alcohol fuels program. 

Thank you. I will respond to any questions. 

Mr. Fithian [presiding]. Thank you, Mr. Childress. 

Now we move to the other two panelists, and then we ^^dll open 
it for questions. Do you want to flip a coin to see who proceeds first, or 
how do you want to do it. 

STATEMENT OF DR. ROBERT M. PEART, PROFESSOR OF 
AGRICULTURAI ENGINEERING, PURDUE UNIVERSITY 

Dr. Peart. Thank you, Mr. Chairman, I am Dr. Peart, a professor 
of agricultural engineering at Purdue. I would like to enter testimony 
on the record and also the very recent publication. No. EC-511, \vTit- 
ten by Dr. Doering and Dr. Tyner of tne Department of ALricultural 
Economics on ‘‘Alcohol Production from Agricultural Products.’^ 
Thev have some pertinent things to say in that report. 

Mr. Fithxan. without objection, it wall be a part of the record. 

[The material follow^s;] 
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Alcohol Production from Agricultural Products; 
An update on the Facts and issues 

Otto C. Docring lU and iwllace t. lyner* 






Vhy is It that people surVJenly are in¬ 
terested in alcohol production? There are 
tM> reasons. Mrst, we are finally recog¬ 
nizing the nature of our most inoediate en¬ 
ergy problem; and second, OKC cointries 
have recently changed the economics of oil 
as compared with potential oil siAxstitutes. 

Mtile the Uiited States is blessed with 
abuxiant supplies of coal, it has only a 
limited quantity of oil. Thus, the critical 
need is for liquid fuels. Almost half of 
the energy we consuae is liquid—in the fom 
of petroleun—yet less than 5 percent of our 
own energy resources are in the form of 
petroleuB. a consequence, we are import¬ 
ing almost one-half of our liquid fuel re¬ 
quirements. 

Hecent oil price increases have pushed 
the price of petroleim to the point vhere 
alcohol production may soon make sense 
economically, even without government S(A>si- 
dies. Shale oil and coal liquefaction are 
still more expensive, but the gap is being 
narrowed rapidly. The liquid fuel problan 
is ao severe that it nay well be in our best 
national interest to embark on the produc¬ 
tion of non-petroleuB liquid fuels even if 
they are more expensive than imported oil. 

Ho^imvec, if an alternative liquid fuels 
program is carried out, we must recognize 
that even on a massive scale, such a pro¬ 
gram would require many years of effort be¬ 
fore its effect on the high volume of oil we 
import will be felt. This can only be ac¬ 
complished by a long term, deliberate and 
thoughtful combination of resoardi and 
develoiaent of alternative fuel sources, 
coupled with a demanding conservation pro¬ 
gram for available and existing liquid fuel 
materials. 


* TT>e *uthoi5 are Asaociate Professors of 
Agricultural icomslcs, Mirdue tjniversity. huch 
of ttM tectmical Information wss obtairwd from 
niciiael K. Ladiscti, Associate Professor of agri¬ 
cultural Engineering. 


FUEL FROM AGRICULTURAL MATERIAL 

There are a nissber of possibilities for 
converting agricultural products or wastes 
to liquid fuels. The choice of raw materi¬ 
als and processes is complex and involves a 
number of important policy choices. Ghly 
recently have we had real iiKwntives to pur¬ 
sue such activities, so siany of the economic 
and technical questiorrs still conain 
unansvmred. There are also a nunber of pol¬ 
itical issues resiainlng to be solved as 
well. The Intent of this publication is to 
present facts, to identify some of the is¬ 
sues and to raise some important economic 
and technical questions that need to be 
asked to better understand the actual poter)- 
tial of those solutions. 

This publication first provides some 
definitions of common tenis and a set of 
conversion factors that are useful in look¬ 
ing at different alcohol production 
processes. It then looks at the production 
of grain alcohol for blending with gasoline 
to make gasohol. Finally, it looks at the 
cellulose conversion alternative of utiliz¬ 
ing agricultural by-products (such as corn 
stalks, cellulose wastes and old newpapers) 
to make ethanol. 

The economic and technical issues in 
the cellulose converion process are suffi¬ 
ciently different from grain conversion to 
warrant an entirely separate discussion. 
Cellulose conversion technology may be 
available to us on a commercial scale within 
a few years. The construction of grain 
conversion capacity should be considered in 
the context of moving to cellulose conver- 
siem technology down the road. 


DEFINITIONS AND CONVERSION RATIOS 

Alcohols ; A group of organic chanical 
oompoundi exposed of carbon, hydrogen and 
oxygen. 


% 


3 










hethflnol alcohol» also known as 

aloohol ) t Ch'oi, Ohs of th« Alcohols 
v^iich has been pco^sed hot bl«nding with 
gasoline, io^tusvect oethanol 9 asallne blends 
are mare corrosive then ethanol blends. 

Ethanol j eUiyl aio^l }; the 

alcohol product of grain fomen^tion used 
in alcoholic beverages and for industrial 
purposes. It is proposed for blending ^ith 
gasoline to tnake gasoholf M present^ in¬ 
dustrial ethanol is primarily produced from 
petroleun. 

Gasohol : A blend of gasoline and al¬ 
cohol fusually ethanol ), ccuaoirkly dlscu^^d 
as a product composed of 90 percent gasoline 
and 10 percent ethanol by voltme. 

Proof ; Uoohollc concentration indicat¬ 
ed by a nuflber that is tndce the percent by 
volune of alcohol present. Industrial 
ethanol Is usually 19U proof (95t alcohol), 
and ethanol for gasohol is 3U0 proof (100% 
alcohol). Vtailune and weight percent are not 
equivalent* 

Disti2lets Grain I A by-prodtct of the 
grain fementation process which may be used 
as a high protein animal feed. 

Cellulose ? A sugar polymer fomd in the 
woody parts of plants (e.g.f com stalks)* 

Fermentable Sugar i Sugar (usually glun 
cose) derived from ^starch and cellulose 
which can be converted easily to alcohol. 

Conversion Ratios 

* 1 barrel equals 42 gallons. 

e 1 iHishel of corn weighs pounds. 

e I gal lon of ethanol f 200 proof 
weighs pomds at room toftperature. 

* 1 gallon of ethanol ooiitains O^fOOO 
mus # aoo prcxif. 

* 1 gallon of l<b. 2 diesel fuel con¬ 
tains 140,QOQ bibs. 

* 1 gallon of gasoline contains 124,000 

0?njs* 

* 1 ton of crop residue contains the 
potential for O.i ton of fermenu^le sugar* 

* 1 ton of fenKntable sugar can yield 
up to 0*5 ton of 200 proof ethanol. 

In the pryiuetlon of grain alcohol; 

* 1 bu^l of corn yields up to ^2.57 
gallons of 200 proof ethanol. 

a 1 bushel of corn yields 16.5 poinds 
of carbon dioxijde* 

* 1 bushel of corn yields almost l? 
pounds (Mien dried) of distillers grain at 
27i protein. 


GRAIN FERMENTATION FOR GASOHOL 

There is mucti publicity currently about 
gasohol. Actually, gasohol is not a new con¬ 


cept or product. In 1914, hirac-Malker 
marketed a motor fuel product called M- 
cclene, which was a blend of alcohol and 
gasoline. blnce the early 1930s, the rela¬ 
tive price of gasoline fell because of Inesc- 
pensive petroleun supplies, and blending al- 
ooiiol with gasoline became mprofltable. 
This is now changing. 

Qi the agricultural side, idth the 
record corn crops and with export ^ibargos 
frooi time to time, we can face the prospect 
of occasional surpluses and falling grain 
prices. Ooverment is contijiually conscious 
of the need to increase farm income or at 
least keep it from falling too far. 

Gasphol onerges as an apfiarently at¬ 
tractive solution to both the agricultural 
and energy problans. Utiliscing corn to pro¬ 
duce alooliol can help stabilize grain prices 
by coirttering tlis effects of eit^igas and 
record yields. Federal subsidies for al¬ 
cohol prodix^tioh would reduce the need for 
direct govertinent prograpis to Increase grain 
prices. In tems of energy, the alcohol 
&i4!ply would be blended on a 10 to 20 per¬ 
cent basis with gasoline, thereby reducing 
our need to import as nuch oil from abroad. 

Some Econornic Cor)$jdefaliDns 

khy not |:^e a pl&> which solves the 
agriciilrural surplus problmr and aids in 
reducing our energy imports? Miy haven*t we 
impleeented such a plan already? ‘hiere are 
some somd economic reasons why we iiaven*t 
been comnltting ourselves to large scale al- 
coiiol production mtil recently. 

'l^le 1 illustrates what the ecoi^ics 
of gasohol were in the beginning of 197®. 
In this exmnple, ethay:)ol could be produced 
for shout $1,90 a gallon, which was 2 1/2 to 
2 times the refinery price of gasoline. 

In order to make gasobol production 
economical, therefore, the federal tax of 
$.04 per gallon was exempted on all gasohol 
sold. Since one gallon of ethanol was mixed 
with nine gallons of gasoline bo make ten 
gallons of gasohol, and since each gallon of 
gasohol received the $.04 taix break, this is 
e<|Uiivalent to a $.40 sebsidy per gallon of 
alcohol. 

This meant that if the refinery price 
of gasoline rose to within 1.40 of the cost 
of alcoiiol, gasohol would an economical 
proposition wdtti tiie federal tax sM>sMy. 
This had not occurred in 197®, so a ntmber 
of states ronoved their road taxes to give 
further siiisidy bo gasohol. 

In early 1960 when president Carter an- 
noiaictid bis gasohol program, ti« refinery 
price of gasoline was aroiaid $.90 a gallon. 
T;^le 2 shows bow the economics ot gasohol 
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T*W* 1. Price Comparison for GeiaMfia and Gasohol, Januuy 197$, 

Itms 

Gasoline 

Usschol* 

Gasoline $ S.38/gal at nfinery 

.38 

.34 

Ethanol | $ 1 * 08/^1 at ret 1 nary 

— 

*10 

Transportation 

.03 

*03 

Station mark-up 

,09 

*09 

State tag 

.08 

*0$ 

ladaral tax 

,04 

*04 

Ptanp price of product 

.62 

*6$ 

■ A nixtura containing 40 percint gasnlln# and is percent ethanol. 

Tafeils 2. Me* Compariaon far Gasoline and Gaaohsi Januaiy 1980 (lndfana>. 


ItSfl 

CaSollnt 

Gasohol* 

Caroline f S.40/gal at reflfwify 

.90 

.81 

Ethanol 9 Sl.SO/gal at reeinery** 

— 

*1$ 

Transportation aid hamllng 

.04 

* 0 $ 

Station mark-up 

.10 

.10 

State toK 

.06 

,04 

Nderal tax 

,04 


Piap I* Ice of produi^t 

1.16 

1.1« 

* A mixture containing 90 parent gasoline and iO percent ethaiol* 

etJianoi vms selling for $1.60/^. becaw of high dtmand. 

Its ct»t 

of production was probably amur^ Sl*20/gal. 




* 


looted then, after the rapid Increases in 
OPeC oil ptioee. It is clear from this 
table ttuit the remission of the federal 
tax is by Itself aliBost sufficient to sate 
gasohol prices conpetitlve, especially if 
one expects the refinery price of gasoline 
to well over 91<00 by mid^l9e0> iihen the 
refinery price gets over Sl«25 In this exera- 
ple, the renlsslon of the Indiana state 
sales tax is no longer necessary loate 
gafiohol price onipetitlva with gasoline^ 
even with 51*60 ethanol* 

^esiinifig the use of gasohol nationwide, 
the federal subsidy Is still substantial* 
Me consme about 110 billion gallons of 
gasoline annually* If S*M tax is exempted 
Crcm each gallon, the total value of this 
subsidy Is $4,4 billion or S2€.0O for each 
person in the comtry, 

Another Imjbttant question is, “Ibw 
much grain would be required to produce tl« 
ethanol needed to mate a lo percimt 
aloohaI-90 percent gasoline blend for the 
nation's consmption?'' to maPce the U bil¬ 
lion gallons of alcohol required, it would 
taxe 4.1 billion bushels of com, about 60 
percent of the nation's com crop, this 
would require a drastic change in our lives¬ 
tock industry and elininate most exports of 
com* the long term question is, *tb ibat 
extent are m willing to expand our ethanol 
production industry with just grain as a 
base for this expansion?" it is here that 


the potential for cellulose conversion to 
alcohol beocmes critically im|ortant* 

It is also helpfid to ocmine ttie 
breakdown of the cost of production for corn 
fermentation ethanol* liable 3 provides the 
cost breakdovn: bar a range of com prices 
frcm 51.50 to $4.00 per bushel* 'Ihe total 
cost of production of com fem^tation al* 
oohol {plant, fuel, labor, interest, etc,) 
is about $1*62 per gallon with corh at $2*50 
m bushel, inclining capital recovery* 
Qredits for by-prodix;ts such « dried dis¬ 
tillers grain iPOG) amount to $.19 per gal¬ 
lon, (All calculations are done for a plant 
producing 50 million gallons of ethanol an¬ 
nually.) 

Dote that the value of DOG may be on 
the high side if nearby niarkets are not 
available or if by-pcoduct prices sixiuld 
fall with Increasing output, it may be on 
the low side if DPG prices rlBe with corn 
prices. 

^e annual corn requircnsit for the 
plant is 19*5 million bushels. Aa can be 
seen from Table 3, ethanol corn price oonbi- 
nations range froi $1.50 corn yield irg S*93 
ethanol to $4.00 corn yieldii^ $1*63 
ethanol* ^e alcohol price for $2.50 corn 
is $1*21 per gallon. 

The Questkifi of €ner^ Effictoncy 

Another consideration that has created 
considerable interest is the net wergy ef- 


m 


s 
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3. Cot of Producing Alcohol from Com.* 


Cbm 

price 

Corn 

cost* 

Fixed 

cosi^ 

Cperatbig 

costs*^ 

Gross 

total 

cost 

By-product 

credits^ 

ninixHm 

alcohol 

aellini 

pcloe^ 

5/bu. 

SZgal. 

i/gal. 

5;;^iar: 

S/gal. 

— s^^an — 

"■■$/gal. 

l.SO 

.58 

.31 

.31 

1.20 

.27 

.93 

2.00 

.78 

.31 

.31 

1.40 

.33 

1.07 

2.50 

.97 

.31 

.31 

1.59 

.38 

1.21 

3.00 

1.17 

.31 

.31 

1.79 

.44 

1.35 

3.50 

1.36 

.31 

.31 

1.96 

.49 

1.49 

4.00 

1.56 

.31 

.31 

2.18 

.55 

1.63 


SOU«C£: tfie raw data tor coMpillng this table were obtained froai Grain 
Alcohol-Technical and Eoonoedc Aoaeaawent StiK>y » urarared toFlEe 
0»port»ent ot knergy by Ito|2ukeritoiaen Maoclatea {June 1979). • 

• The data t«re coverted to first quarter 1960 costs, nent siae is 50 
sill ion qallona per year. The plant uses coal tor processing energy. 

•/ This conversion assiaies 2.57 gallons of alcohol is produced from one 
bushel of com. 

y *ihe fixed costs include ssortlzation of the investment costs over 15 
years at 15 percent rate of return plus llcervse faes» siainteruvKXi, tax* and 

insurance. The capital cost Including worKiiq capital is $73.14 million. * 

c/ qarating costs include row materials other than com, such as energy, 
labor, overhead, freight and miscellaneous expenses. 

^ The by-products are distillers grains and ameonlijs sulfate. Distill¬ 
ers grains are valued at $110 per dry ton and contribute 37 of the 38 cents 
by-product credit at $2.50 corn. The distillers grein by-product credit in 
this table is calculated assuxing that protein prices change along with com 
prices. Iw assisaed that three-tourths of the proportional charge in corn 
prices occurs in DEC prices, tor exmnple, the change In com price from $2.50 
to $3.50 represents a 40 percent increase in corn prices, and we assuM a DOG 
price of $143, %hlch is 30 percent higher than the $110 base price. 

The t<a> prices tend to move in the same direction bccaume corn and soybe¬ 
ans (a protein source) arc grotn In the sane areas on the sose type of larxl. 

Ibwvet, the exact relationship between the two Kices is not known, ani this 
ass^ption represents our judgenent as to what the relationship might be. 

e/ This price includes profit for the producer (in the capital recovery 
oonponent of fixed costs). 


Ciciency of the corn to ethanol conversion 
process. Ctoes the process consune more en¬ 
ergy than it actually produces? The answer 
to this question is unclear, and *creaave 
accountirg” or changes in assimiptions can 
shift the results of the analysis from one 
conclusion to another. However, a number of 
large engineering firms claim to have energy 
efficient processes. 

The results depend critically upon the 
assunptions made regarding: (1) the inclu¬ 
sion of crop residues in the an^ysis, (2) 
the processing or drying of by-products, (3) 
the vintage of technology used, (4) the ef¬ 
ficiency of alcohol utilization in automo¬ 
biles and (5) changes in Uie petroleun re¬ 
fining process which night be possible if 
alcohol could be used widely as an octarw 
booster. 

Host recent studies indicate tliat with 
new but currently available tecfmology, the 
net energy output of alcohol used for 
gasohol balances or is perhaps somewhat 
greater th^tfl the input energy in growing. 


transporting and processing Uie corn into 
alcohol.*• 

However, analyzing net energy nay real¬ 
ly ignore the most important factor that 
will influence nation 2 d energy policy in the 
coming years. This is the need for liquid 
fuels, not just for net ertergy. It nay not 
matter if etiianol production requires the 
sane ^nlou^t of energy, or even a bit note 
energy than is returr>ed in the liquid pro¬ 
duct, Instead, the critical factor is 
i4iether we design our alcohol production 
capacity to run on solid energy forms like 
coal, which we have in abundance, rather 
than on oil or gas. 

If federal subsidies encouraged the use 
of coal, the production of ethanol might be 

•• TWO good aources for further information 
are: R. b. (hanbers, h. a. htcendeen, J. j. Joyce 
and V. ». Fenner, “Gasoholz Does It or Doesn’t It 
Produce Met Ehergy,* Science . Vbl. 206, to. 4420 
(MOV. 16, 1979): and Office ot Technology Assess¬ 
ment, U.8. Congress, Gasohol : A Technical 
hamorandmi , 0.1.A., Washington, D.C., S^. 1979. 
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viewed as an indirect ot converting coal 
to a liquid fuel. In our judgnent, the 
federal stbsidles should be denied to plants 
that burn oil or gas in the ethanol produc¬ 
tion process. 

Some Policy Issues Involved 

Beyond the conplex issues discussed 
above lies an even nore cosiplex set of so¬ 
cial policy issues dealing with energy and 
agriculture. We oust strive to answer such 
questions as the follovdng: 

1. hsny econonists consider the cost to 
society of oil inports to be considerably 
higher than the private costs. How valuable 
is it to society to produce energy at hone 
rather than to import it; and %bat is the 
best means to accomplish that objective? 

2. What are the feedback costs of 
higher oil prices that go into the cost of 
producing com and converting it to ethanol? 
Gaaohol does not necessarily become economi¬ 
cal >iwr\ gasoline refinery prices reach over 
$1.25 per gallon—because the cost of corn 
energy inputs in turn rise in price; thus, 
energy input costs in the conversion process 
rise in price. 

3. What effects wuld various sizes of 
gasohol programs have on agriculture (in 
terms of corn and soybean prices, exports 
and farm incomes)? 

4. What might be the consequences of 
alternative policies designed to stimulate 
production of energy from agriculture? 

Ihese and other questions remain 
manswered, but research continues to focus 
on reaching answers. 

FERMENTATION OF AGRICULTURAL 
BY-PRODUCTS INTO ALCOHOL 

We now shift our focus to the use of 
agriciiltural by-products as input materials. 
Ihe prospect of using agricultural by¬ 
products and other cellulosic residue ma¬ 
terials to produce fuels such as ethanol and 
chemicals for industry holds some promise if 
the research and economics can be worked 
out. By cellulosic residues mean corn 
stalks, sugar cane bagass e , waste paper and 
other municipal wastes and forestry pro¬ 
ducts. 

Presently, the united States produces 
approximately one billion tons of cellulosic 
waste materials each year, which theoreti¬ 
cally could sustitute for a large percentage 
of our liquid fuel needs. However, the 
question is not only availability of cellu¬ 
lose materials, but also collectibility, 
conversion and the alternative value of 
these materials. 


Of the approxijaately 400 million tons 
of agricultural crop residues produced each 
year, it is estimated that about 60 sdllion 
tons should and could be removed from farm 
land for conversion to alcohol. Ihls quan¬ 
tity of residue could potentially produce as 
much as 9.7 billion gallons of alcohol, 
about the sm9 momt that could be produced 
from SO percent of our com crop. 

Cellulose Conversion 

Generally, cellulosic wastes contain 
three main components—hemicellulose, cellu¬ 
lose and lignin. Lignin is basically the 
cementing material of trees and other woody 
parts of the plant, current residue utili¬ 
zation processes have had a very difficult 
time separating the protective lignin seal 
from the cellulose. Chce made accessible, 
the celluaose can be used to produce alcohol 
by the traditional fermentation processes. 

Several new processes for cellulose 
conversion are tnder developsent in the U.S. 
Ote of these is in the Laboratory of Henew- 
able Hesources ^ineering (LCRKE) at Kirdue 
university under the direction of Dr. George 
T. isao. Ch a laboratory basis, the various 
approaches under developnent can corx^ert one 
ton of cellulose into 0.8 ton of feim«itable 
sugar. This involves converting each of the 
components of the cellulosic wastes into 
fermentable sugars and then into alcohols. 
Hemicellulose is converted to sugar first, 
and then the residual cellulosic material is 
pretreated arxl subsequently converted. 

inhen comparing corn grain to corn crop 
residues, one ton of corn grain (35.7 
busiiels) can produce 0.65 ton of fermentable 
sugar from the starch portion. Using LORRE 
techi>ology, 0.15 ton of fermentable sugar 
can be converted from ttie fiber in the 
grain, giving a total of 0.8 ton of ferment¬ 
able sugar which is converted into 0.4 ton 
(120 gallons) of alcohol. 

Cn the other hand, one ton of com crop 
residue contains about 0.8 ton of ferment¬ 
able sugar, vhich has a maximua potential 
yield of 0.4 ton (120 gallons) of alcohol, 
fotentially, as much alcohol could be pro¬ 
duced from one ton of cellulosic wastes as 
can be produced from one ton of grain when 
using these new processes to convert cellu¬ 
lose into alcohol. 

Crop Residue Harvesting and Handling 

Another question to be ans%iered in¬ 
volves removal of the crop residue from the 
field, lb what extent does residue effect 
soil fertility and tilth? Research indi¬ 
cates that some croplmd erodes badly enough 
so that no residue should be ronoved. 
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Crop residue removal also competes with 
harvesting and subsequent fall tillage. 
lhere£ore« more Mork must be done in identic 
tying the optiiatn level of corn residue re¬ 
moval. A farmer vdth an opfsortimity cost of 
$600 per hour for harvesting his grain is 
not likely to harvest crop residues at the 
rate of $60-70 an hour if the grain and 
residue are competing for time. Dguipnent 
must be develop^ that can collect the waste 
material easily without interfering with the 
harvesting practice. 

yet another important problem is han¬ 
dling the residue. A profitable processing 
plant runs the entire year and therefore 
must have a continuous supply of crop resi¬ 
dues. Crop residues will hwe to be handled 
very much like our grain or forage products 
are presently. That is, they must be col¬ 
lected and stored either as a dry or ensiled 
product in a system economically ^d>le to 
maintain quality and access for future tran¬ 
sportation and processing. The transporta¬ 
tion will have to be optimized in terms of 
iiow far it is economically feasible to tran¬ 
sport these products, hany questions must 
be ans%«red before can proceed into the 
waste cellulose process. 

Other sources of cellulosic waste ma¬ 
terials include forest residues and munici¬ 
pal and industrial waste products. Although 
we may have a more constant supply of these 
products throughout the year to feed •to a 
processing plant, the senve questions con¬ 
cerning the economic feasibility, handling 
systans and equipment must be answered to 
d^ign an efficient process. 

Several other useful and high-priced 
products can also be made from grains and 
%«ste materials. Planning for research re¬ 
garding utilization of waste materials and 
grains should include not only ethanol but 
also other chemicals, towever, many techni¬ 
cal and economic questions remain unanswered 
and constitute a major part of our current 
research efforts. 


Alcohol Fermentation 

using sugars derived from starch or 
cellulose, the maximuo yield is 1 pound of 
ethyl alcohol from each 2 pounds of ferment¬ 
able sugar. The other half of the weight of 
sugar is given off as carbon dioxide. 

It is desirable to obtain a concentra¬ 
tion of ethanol in the fermentation broth of 
at least 6 percent, below this concentra¬ 
tion, the separation of ethanol from water 
by distillation becomes very energy- 
intensive. current fermentation technology 
is capable of attaining up to 12 percent 
ethanol concentration in a reasonable fer¬ 
mentation time. 


CONCLUSION 

The heightened interest and activity in 
alcohol production for energy purposes is 
taking place in an envirorsient where prob- 
lesus are looming larger and we ace being 
pressed by world events for solutions to 
complex technical problens. Any new tech¬ 
nology like cellulose conversion must go 
through a number of steps before it is ap¬ 
plicable to full-scale ocmmerclalization anl 
utilization. b/cn with the technology 
available, as in the case of alcohol produc¬ 
tion from corn, it takes substantial time 
and effort to capitalize and construct a new 
industry. 

Our tendency is to want immediate 
"solutions" and to either accept or reject 
them on the first round of results. lAxrrit- 
ical acceptance based on positive results, 
or the equally likely rejection based on a 
first round of failures, does not give a 
technology the necessary time to develop and 
be proven. Either approach is likely to 
cause more harm than go^. What is ne^ed 
is less pressure for inatsnt solutions and 
more patience for testing both new technolo¬ 
gies that appear to work and those that 
still have to overcome many problems. 
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Mr. Fithian. Dr. Peart? 

Dr. Peart. I w-ill summarize my statement. 

A group of us in the School of Agriculture at Purdue, interdLsci- 
plmniy group completed a study in 1977, funded by the National 
Science foundation; and we studied in detail the enei^y requirements 
for raisi^ com, producing com. The results of that are shown on page 
Z, in detail, as far as what goes into fuel for the field machinery; the 
fertili^is, ^ticides and the fuel for drying com that’s raised in the 
com Belt. Then we calculated the outputs, the yield, as it varies from 
year to year, using weather data, and have summarized that in table 2 
on the basis of obtaining 2.6 gallons of ethanol per bushel of com To 
summanze, our totals come out that about 2,3,000 Btu’s of energy go 
into the raising of the corn grain for each gallon of ethanol. That’s 
charging all of that energy to the grain itself and not charging any of it 
to the protein byproduct, the distiller’s grain, or to the residue, so that 
th^e byproducts are essentially free as far a.s energy is concerned. 

We dLsagree wuth the accuracy of the data in that ERAB report. It 
was based on Dr. Pimentel’s early article in Science magazine on the 
energy use in com production, and it showed higher figure.s for the 
energy mput than what our re.scarch showed. That’s a disagreement we 
have with the accuracy of those numbers, and there are several reasons 
lor* that, that w'e give in the te.stimony there. 

In addition, the point that’s made in this report by Dr. Doering and 
Dr. lyner on alcohol production is that the form of that eneigy is 
iinportant and the liciuid fuel is what we are really critically short of. 
Many of the mputs into com production come from natural gas, and 
that econi^rs are that that energy is much less expeiLsive than energy 
rorn hquid oil, diesel fuel, and gasoline. So, that makes the economics 
of alcohol production look better than the strict energy accounting of 
It’ and i think that s the second major point that we wanted to make. 

Another agricultural economist at the University of Illinois has made 
some mter^ting calculations recently. This is Dr. Folke Dovring, and I 
quote him m the report, saying that the export price of a bushel of com 
ought to exceed on^tenth of the import price of a barrel of crude oil: 
othenvise, it would be more economical to produce ethanol from the 
gram, export the distiller’s grain byproduct instead of the com, and 
thereby replace the imported oil with ethanol. In other words, if crude 
01 on the spot market is, say, $35 a barrel, his analysis would suggest 

com unless we would get one-tenth of that, 
or 53.50 per bushel, for the com, just on a strict economic basis that 
that corn would produce enough ethanol to replace the fuel from the 
imported barrel of oil at $35. 

That summarizes my testimony. 

Mr. Fithian. Thank you. Dr. Peart. 

[Dr. Peart’s prepared statement follows;] 
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Testisony of Robert M. Peart, Professor of Agricultural E^ineerlng 
Purdue University, Vi. Lafayette, IN 47907 
and Research Program Leader, USOA-SEA 
Northern Energy Center, Peoria, Illinois 


Before U.S. House of Representatives, Sub Conmittee on the 
Environment, Energy and Natural Resources of the 
Government Operations committee 

July 28, 1980 > Lafayette, Indiana 


Energy for Corn Production for Fuel Ethanol 

The energy efficiency of ethanol production from corn grain has been 
questioned recently. A significant amount of energy is used in grain produc¬ 
tion, and we have studied this in detail. The following interdisciplinary 
group worked on a National Science Foundation study in 1977 (sunmary of report 
attached). In addition, other faculty, a post doctoral fellow and several 
graduate students worked on the project, and industry and farm representatives 
met with us and had input. 

Dr. Otto C. Doering III, Agricultural Economics - Project Leader 

Dr. Stanley Barber, Agronomy 

Or. Robert Pickett, Agronomy 

Or. Robert F. Dale, Agronomy 

Dr. Carl Noller, Animal Sciences 

Or. Samuel Parsons, Agricultural Engineering 

Dr. Robert Peart, Agricultural Engineering 

The unique feature of our study was the consideration of actual weather 
and its effect on timeliness of operations and yield. We calculated the 
amount and type of energy input for eacti field operation, for trewisport from 
field to farmstead, for utility transport to and from fields, crop drying 
fuel, and the energy inputs into the manufacture and transport of all fertil¬ 
izers, herbicides and insecticides. We did not calculate energy inputs into 
seed production and machinery manufacture, but separate wark indicates that 
these represent less than 10% of the inputs to Midwest corn production. Like¬ 
wise, we did not include irrigation, but it is a major input where it is used. 
I estimate that about 15% of U.S. corn production is irrigated. 

Weather input was e^iecially important in our calculation of corn yields, 
and realistic yields for level, productive iimstern central Indiana typical of 
much of the Corn belt were obtained. We did the calculations for 7 years of 
weather at Lafayette, 1968-74. The low yield due to the dry weather of 1974 
was included, but the corn leaf blight of 197U was not. 

Input and output results averaged over these 7 years are shovai in Table 

1 . 
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Table 1, Bner9V Ittputs wid Outputs in Midwat, tton-lrtlgated 
Product ion of Coffin corwefitiorial tilla^e^ level i productive soli. 


INPUTS 

Amt* per acre 

Clergy Equivalent, 
Nlllion/Btu Acre 

Fuel for field machinery, diesel 

5 id gal/acte 

1*22 

Fertilizers, Nitrogen 

Its Ib/acre 

4*36 

Phosphorus 6 Potassiijn 

126 Ib/acre 

0,32 

Pesticides, including herbicides 

5 Ib active 



ingred/Bcre 

0*60 

Fuel for drying of grain, LP gas 

20*7 gal/acre 

1,63 

TOTAL 


8,45 

OUTPUTSi 

Grain, shelled com 

138*7 tA^acre 

54*37* 

Kesidue, all above-groind 

3*^ tons/acre 

54*37* 

Corn cobs 

(included in residue above) 

1380 Ib/acre 

6*71* 

TOTAL 


106*74 


Grain Output/Direct Energy Input - 6-43 
•7000 Btu/pwjnd @15 1/2% iioisture Mt basis 


tlitf energy output/input ratio is the tey information, and it shows the 
blessing of pbatosyntiiesls arrl solar energy irfilch convert these Inputs into 
sin times as much energy in the com kernels alone. In addition, the cobs 
contain energy equivalent to about 15% of that In the grain* All of the 
above-qrotnd residue, stalks, leaves and cobs, contain energy about equivalent 
to that in the grain. So the entire corn plant returns about 12 times the 
fossil ^rgy inputs, 

ihe inputs to com production are mostly gaseous, not liquid. Drying 
fuel is LP gas or natural gas, and the major fertilizer input, nitrogen, is 
produced from natural gas. Electrical inputs for drying fans and conveying 
equipment are so small we did not include them* The crop production energy 
inputs are reported In terms of the potential ethanol production In Table 2. 


Table 2* ApproKimate Corn Production ^ergy inputs 

per Gallon of Ethanol Produced* _ 

(Level, productive soil, 14U bu/acre, 2*6 gal, ethanol/bu) 




ha in Source 


Input Energy 


Chemical fertilizers and pesticides 
Grain drying 
Field equipment 

ibtal 


Natural gas 15,000 Btu/gallon ethanol 

LP and natural gas 5,0 Btu/gailon ethanol 
Diesel oil 3,000 Btiy^gavlon ethanol 

23,000 Btu/gallon ethanol 
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A mjor data source lor mny studies of ethanol energy balances has been 
Pimentel s early Science arUcle (3>, Me credit this work in calling atten- 
UOfi to a valuable method of analysis, but we disagree with the val^ 
Sr results show less than half the Corn Belt energy efficiencies 

we calculat^. A major cause is his use of 19 ?o u.S. average VeWr™I ch 
wre low due to the corn leaf blight* Me used wfatiier-based yields on high- 
ferulity soil and these yields are higher than the b.S* average. Pimentel's 
w^ers calculate the energy input for manufactorlng the farm equipment and 
tj^ allocated this to 62 acres of com* Me feel the equipnent ^ on 

much rnc^e corn, perhaps an average of 4l>U acres in the Corn Belt* They also 
^timated a relatively high electrical ©lergy use to corn in proportion^ iS 

oL i, CdQ C a 


estimates of Piinentel, et al., were used in the analysis of 
^isz a^ wars^ll (3) in another Science article, and they 000014 ^^ that 
ptodwes no new net energy (as did the report) * Our 

results markedly by reduci^the energy 
inputs to ethanol production by about 30,0t)g Btq/gallon of ethanol. Ethanol 
al»ut S4,SdU Bti^gallon, so this correction is significant. 
It is inportant to note that the analysis in the ESAB Gasohol Report charges 
all the energy inputs to the ethanol, leaving the distillers grain and crop 
residue free of any energy input charge. 

significant than the actual energy accounting, however, is 
utility of Che various energy inputs and outputs* Ethanol is a 
that replac^ gasoline from imported oil on about a gallon-for- 
gailOT basis. (Auto mileage with gasohol is about equal to that %fith unleaded 

of the slightly lower energy content.) The only liquid fuel 

in^ to corn production is diesel fuel and a lesser ai«>unt of gasoline. 
Natural and Lp gases are petroletm products, but our dependence on iii^rts of 

^ ^ is oonsiderafaly less than that of liQuld 

f^ls. Cost is probably the best measure of the utility and relative scarcity 

of particulaf energy forms, and the cost of natural gas is several times less 

than the cost of liquid fuels such as gasoline and diesel fuel* 


*. 114 ^ argi^t in favor of converting com to ethanol is even more 

costs rather than average oil costs are considered. 
D>vring (41 has recaiUy shohn that from the economic viewpoint, "the ejfport 
price of a bj^el of corn ought to exceed 1/10 of the import price of a barrel 
of crude oil , otherwise it vould be more economic to produce etlianol from the 
^a n, ^port the distiller's grain and replace the imported oil with ethanol. 
1h^ wi^ crude oil on the sp^t market at $35. a barrel, the equivalent com 
price should be per bushel, according to Dr* Dovring* 


concludes that grain ethanol from oil or gas- 
dincrn prod^es no new net energy. We believe first that with 

^stillation a^ fermentation technology, their conclusion is inaccurate, and 
more uaportantly that the liquid form of ethanol replacing critical and expen- 
slve juupor^ oil justifies high inputs of other ^ergy forms. Other factors 
^lude tlie advantages of more U*S. jobs with U*s: ethanol productiot^*the 
^tinuii^ w^rovements in com and ethanol production efficiency with 
biomass-fuel^ solar drying and better use of manure to r^lace some fer- 
tilizers, and the future possibilities of converting eth^f pl^s m 


m 
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c^llolosic r«i« luterials for feedstock beat sources i 

ITiere is a great deal of jaislnformation about the envirofmantal inspact of 
utilizing biomass for energy* We certainly do have environmental ptoljla?*s 
today In agriculture - there are some thirty million acres of fragile Imids 
being cropped today which should probably be returned to grasslands or some 
other less intensive use* Howeverr given the proper Institutional and 
econonlc incentives we can greatly liaprove those specific cases where inten¬ 
sive cropping is causing substantial losses of topsoil or nutrients* In addi¬ 
tion ^ once cellulose conversion technology goes to cooinetcial scale we can 
utilize materials like hay to make scarce liquid fuels* Grass is on* of our 
best crops for teboildlng soil structure and preventing erosion on land that 
would suffer degradation mdet intensive fow crop cultivation* The ability to 
use this crop for energy production means that we can create a market for hay 
crops tJ^at will allow this land to yield an economic return when otherwise a 
farmer night have been tempted to let It erode for short term gain in the cul¬ 
tivation of row crops like corn. 
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Mr, Fithian. Di\ Ladisch? 


STATEMENT OF BE. MICHAEL E, LABISCH, ASSISTANT PEOFESSOR 
OF AGRICULTURAL ENGINEERING, PURDUE UNIVERSITY 

Dr. Ladisch. Con^^ressraan Fithiim, I urn Michael Ladisch, also 
from Purdue Univei'sity, and Fd just like to veiy briefly siimmarize 
the points that I have made in the statement which has been sub¬ 
mitted for the record. This statement is just a summary of research 
and development results which have bet^un to within the last 4 
to 6 months, and we are really excited about it Just real briefly, Vd 
like to point out that Til be usin^; the words “hemicellulose'^ and 
'^cellulose*' throughout this statement; and the terms **heinicelluIose” 
and “cellulose” refer to polymers of sugar which are broken down. 

Hemicellulose is a polymer of five carbon sugai^, and you can 
think of it as a chain. When this is broken down, it gives a sugar which 
until recently has not been easily fermented into ethanol, ("ellulose, 
on the other hand, is a polymer of six carbon glucose sugars; and the 
problem \yith this polymer has been that it is difficult to break down, 
but once it gets to sugar, it*s pretty easy to ferment. 

Basically, there are three major developments that have occurred 
recently. One is the discovery of fermentation conditions which allow 
the direct conversion of xylose to ethanol using ordinary yeast. The 
second is the development of an enei-gy-efficient method for removing 
water from alcohol using partial distillation combined with adsorp¬ 
tion using comineal as an adsorbent. The third is the development of 
reaction conditions which allow hydrolysis of both hemicellulose 
and cellulose fiber components of biomass at the relatively mild 
conditions of 100*0 and atmospheric pressure. 

And I would like to point out that although these results may seem 
obvious in hindsight, they caught us by surprise. One of the im- 

E lications is that existing corn grain plants which are using acid 
ydrolysis processes may, with some further reasearch and develop¬ 
ment, be retrofitted to convert fiber, corn residue, for big city trash or 
these types of mateiials, using the sort of process conditioas that we 
are developing now, I should caution, there's still a lot of research 
and development down the road before this becomes a reality. 

The use of yeast to ferment xylose was discovered by Drs. C. S, 
Gong, L. F. Chen, M* 0. Flickinger, and G, T. Tsao; and this makes 
it possible to convert sugars derived from the hemicellulose constituent 
of biomass to ethanol. The reason this is significant is that hemicel¬ 
lulose is very readily converted to these fermentable sugars; and once 
you have a way of fermenting these to ethanol, you then have the 
possibility of not only converting most of the biomass to ethanol, but 
also of converting the fiber component in corn grain to ethanol. The 
fiber component of corn grain Is primarily hemicellulose, and so it has 
been estimated, based on some of the preliminary results of people I 
have just mentioned, that the yield of ethanol from grain can be in¬ 
creased from 10 to 20 percent if the fiber component of the grain is 
hydrolyzed to fermentable sugars and then fermented to ethanol. 

Basically the bottom line is that it means you could get anywhere 
from 2.8 to perhaps as high as ,3 gallons of ethanol per bushel of com, 
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whereas presently the maximum theoretical yield k about 2,5 gallons. 
That means you can perhaps look at increasing ethanol yields, using 
this manner. 

Another important area is the removal of water from ethanol in an 
energy-efficient manner. Prior distillation processes, which consume 
about 25 to 50 percent of the energy of a typical fermentation facil¬ 
ity, involve basically two steps: fractionation of the fermented dilute 
alcohol solution to the azeotrope, and then redistillation with an 
extractant or an azeotroping agent. Rather than go into details, I will 
just give you the result; that is, that a disproportionate amount of 
energy is consumed going from the more dilute alcohol—that is a 92- 
percent alcohol—from the azeotrope. 

So what we have done is to substitute, at the final part of the 
distillation step, which is veiy energy-intensive, a simple adsorption 
step; that is, we take the vapors off our fii*st distillation column, 
which is pretty energy efficient, and then take these vapors and pass 
them oyer ground-up commeal or materials such as com stover or 
cellulosic materials. Due to their properties, these materials suck 
up the water, so to speak, and allow anhydrous alcohol to pass. We 
estimate, based on laboratory data, that the combination of dis¬ 
tillation with adsorption in the manner just described reduces the 
overall energy for distilling alcohol to a pure product to about 10 
to 15 percent of the energy of the final product, which we believe is 
pretty low and will help the enemy balance in the overall plan. ^ 

Finally, research on hemicellulose and cellulose hydrolysis to 
sugai^ * ♦ * both the labonitoi'y and research pilot plant scale indi¬ 
cate high convei'sions of both these components to sugars as possible 
at about 100° C, 212° F, using relatively small quantities of acid. 
That means we can now use u catalyst which is commercially avaUuble, 
sulfuric acid, at conditions that are rather mild; and we hope to carry 
this up through the scale-up phases. This is a very important step, 
because now we feel that reactors can be made without having to 
resort to very expensive metals, and so forth; and this has impact 
both on biomass convei'sion as well as grain convei*sion. 

1 would like to sum up this statement by saying the research de¬ 
scribed in this report gives examples of recent developments in ethanol 
technology anti how this technology is not fixed. Itk really changing 
very rapidly. For example, I think someone asked me 6 months ago, 
^'Do you think grain plants could be retrofitted to convert biomass?'^ 
I told this person, who was an Indiana businessman, that absolutely 
not; I didnT believe this could be done and therefore you should be 
careful not to mix the tw’o together. 

But as I sit here today, due to the research results which have just 
come about in the last 4 months, I am now' taking a different opinion. 
This just gives you an idea of how quickly this energy field is moving. 
Therefore, I pei'sonally feel that varying perceptions of alcohol tech¬ 
nology in the future may result due to the rapidly changing character 
of the alcohol research. 

I w'oukl like to make an acknowledgment. These results and other 
research in related areas at Purdue University are supported by 
various sources. These include the State of Indiana, which has been 
YBiy generous in allowing us the funds to build a pilot plant facility 
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which we believe is to be one of a kind in the country; the U,S* Depart¬ 
ment of Energy^ including SERI; the U,S, Department of Agncul- 
ture; the National Science Foundation; and various industrial sources, 
I thank you veiy much. Congressman Fithian, 

Mr. Fithian. Thank you. 

[Dr, Ladisch's prepared statement follows:] 



RECEr DEVELOPHENTS TK CC’^VERSION RESEARCH 


by 

UichaU R. U±U€h 

Assistant Professor of %HcuUu>£j EnR^ot^rfng 
and 

Assistant Professor of CheriicnT Engineering 
and 

Group Leader 

Laboratory of Renewable Resources tntineering 

Purdue University 
West Lafayette, Indiana 

Introduction 

This statement is a sumnary of development! which have begun to gel 
within the last four to six months as part of the on-going retjean'b program 
in biomass conversion at Purdue University. The:,e developments have the 
potential of adding to the continually changing perspective O'^ prt)dutlng 
ethanol from biomass and grains. 

The terms hemi cellulose and cellulose will be used frequently through¬ 
out this statement. Hemicellulose and cellulose are both polymers of sugars. 

A polymer can be thought of as a chain * and In this case, each link In the 
chain Is a sugar molecule. Hydrolysis of a polymer is analogous to separating 
links In the chain Into individual units. The sugars which result are cor* 
verted Into alcohol by micro-organisms by a process referred to as fermenta¬ 
tion. 

Hemicellulose Is a polymer of five carton sugars ( pent oses1. When this 
chain of pentoses is broken down into individual units the primary sugar 
obtained Is xylose. While this hydrolysis is relatively “easy/ in the past 
the xylose sugar which resulted has not been readily fermented into ethanol. 





80 


Hence, heirtcellulose, which makes uij £5X to '^5* of the weight of biomass 
eoatarlals such as com stoverp whe*t strawp sawdust, and the organic portion 
of big city trash, could not be effectively utniied. 

Cellulose. In comparison. Is a chain of glucose (grape sugar) units. 

This polymer makes up 301 to SOf of biomass materials. Cellulose has been 
much more difficult to hydrolyie than hemlcellulose In the past, The glucose 
which resulted from hydrolysis can be readily fermented to ethanol by time 
honored iftthods*, However, the yield obtained was somewhat low due to the 
difficulty In converting oellulose to glucose- 

Keeping this background in mind, recent developments are discussed 
below. 

Suwnary 

llesearch on conversion of biomass to liquid fuels and chemicals has 
very recently resulted In new developments which have the potential of Im¬ 
proving the efficiency of producing alcohol from biomass. This research 
also has some bearing on leprovlng the conversion of grain to alcohol. 

The developments referred to are: 1) the discovery of fermentation condi¬ 
tions which allow the direct conversion of xylose to ethanol using ordinary 
yeast; £) the devetooment of an energy-efficient method for removing water 
from alcohol using partial distillation combined with adsorption using corn- 
meal as the idsorbe;!it; and 3) development of reaction conditions which allow 
hydrolysis of both tie hemicellulose and cellulose fiber components of biomass 
at the relatively m Id conditions of lOO^’C and atmospheric pressure. 

The use of yeast to ferment i^lose to ethanol was discovered by Ors, 

C- S. Song, L, F, Cha:^t M, C. Flickinger, and G- T. Tsao. This makes It 
possible to convert sugars derived from the hemicellulose constituent of 




biomass to ethanol, Htmlt ellylose Is readily hydrolyzed to ferffiervtable flve- 
cartM^n sugars. The problem in the past has been to find and develop special 
micro-organisms to convert these sugars to ethanol. 

Hany years ago only the glucose (obtained from hydrolysis of the cello- 

lose component) could be fermented to ethanol. Hence, the yield of ethanol 

from biomass was less than 504 of what could be theoretically be obtained 

% 

if the fermentable sugars from both hemicenuTose and cellulose portions of 
biomass are considered. With the development of special micro-organisms, 
the ethanol yield 1s higher since fermentable sugars’ from hemicellulose could 
be utilized. However, use of these micro-organisms requires an eittra measure 
of sophistication which includes the maintenance of cultures, and generation 
of sufficient quantitites of these cultures to be generally available for 
large-scale use. 

The discovery that fermentation conditions can be changed using commer¬ 
cially available biological factors together with ordinary yeast to produce 
ethanol from hemicellulose derived sugars has changed this, feast is widely 
available and relatively Inexpensive. The fact that large quantities of 
yeast cake can be added to a fermenter to quickly start-off the fermentation 
means that, with further research and development, hemi cellulose sugars can 
be produced Into alcohol in both large and small scale alcohol production 
facilities. 

This method also has significance to the conversion of com to alcohol. 
The fiber component of com (grain) is primarily hemi cellulose. It has been 
estimated that the yield of ethanol from grain can be increased from 104 to 
2Qt if the fiber component of the grain is hydrolyzed to fermentable sugars 
at mild conditions with acid and then fermented to alcohol. This could 
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increase the yield of ethanol from a bushel of corn to as high as 2*8 to 
S gallons. The current maximom theoretical yield based only on the starch 
component of corn Is 2*5 gallons* 

The removal of ^water from ethanp^\til energy efficient manner is an 
important step for production of anhydrous ethanol- Prior distillation 
processes* which consume about 25t to 501 of the energy of a typical fertnen- 
tation facility, involve two steps: fractionation of the fermented dilute 
alcohol solution to the azeotrope (95*6X ethanol by weight) and redistillation 
with an extractant or an azeotroplng agent* It has been shown that a dispro¬ 
portionate amount of energy is consumed going from 92% ethanol to the azeo¬ 
trope in the first distillation step. Research is underway on the use of 
cornmeal to selectively absorb water from ethanol/water vapors to produce 
anhydrous ethanol from 921 (or lower) alcohol. This approach avoids the 
second distillation step altogether and reduces the overall energy for alcohol 
recovery to 101 to 15J of the energy contained in the pure ethanol. 

Research on hemicellulose and cellulose hydrolysis to sugars on both 
the laboratory and research pilot plant scale indicates high conversions of 
both these components to sugars is possible at lOO'^C (212“F) using relatively 
small qoantitites of sulfuric acid. The temperature of hydrolysis is*com¬ 
parable to that used for starch hydrolysis currently carried out for grain 
conversion to alcohol- This relatively low temperature of hydrolysis is 
significant since further hydrolysis research and development may yield 
results which would make It possible to retrofit some types of corn (grain) 
acid hydrolysis reactors to convert celluloslc residues to sugars as well, - 
Fermentation and distillation process conditions for sugars derived from 
either grain or biomass are also comparable when other recent developments 
mentioned in this statement are considered. 


m 
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The research described In this report gives exarnpTes of recent develop¬ 
ments In ethanol technology and hoiN this technology Is not fixed* Varying 
perceptions of alcohol technology In the future may result due to the rapidly 
changing character of alcohol research* 

These results and other research In related areas at Purdue Ihilverslty 
Is supported by varioiK sources* These Include the State of Indiana, the 
U, $, Department of Energy (Including SERI), the U* S* Department of Agri¬ 
culture, the national Science Foundation, and various Industrial sources* 



Mr. Fithian. I want to Just clarify three or four points here and 
let you perhaps all elaborate on some of your statements. 

I understand from your statement, Mr. Childress, that in the re¬ 
mainder of your prepared text you are satisfied that the food-versus- 
fuel question, which is constantly bandied about in the media and 
the public and even among some of the scientists who are arguing 
about this, is pretty well put to rest* Is that the burden of your 
testimony? 

Mr* Childress. That is basically it* I would like to stress two 
points. The first is that there is not an imminent problem, no matter 
how anyone defines it. Early drafts of the Office of Technology Assess¬ 
ment report that I cited had indicated that production of its little as 
1 billion gallons of ethanol Mould cause some inflation. Well, they 
are now saying 2 billion gallons, and as our knowledge evolves, the 
point at M'hich some inflation may occur keeps rising* 

The other point is that there are controlling factors, including F^- 
eral policy, market forces, and what the financial community is willing 
to invest; that will keep this from becoming a problem* 

Mr* Fithian, Let me just do a followup question on that. As I 
understand your comment, professor, the breakthroughs that you 
have made would increase the yield from a bushel of corn* 

Dr* Ladisch. Yes, sir* 

Mr. Fithian. I think everywhere throughout DOE and the USDA 
and so on, 2.5 gallons per bushel has been the standard used* You 
are now suggesting that with this additional breakthrough in tech¬ 
nology, that would be-- 

Dr* Ladisch. 2*8 gallons* 

Mr. Fithian [continuing]* 2.8* 

Dr* Ladisch* Or maybe as high as 3 gallons per bushel. 

Mr* Fithian* So, roughing it off, 2*8 to 3. 

All of your calculations then, Mr. Childress, were geared to a 2.5- 
gallon base* Is that correct? 

Mr* Childress. Correct. They did, in this particular study, base 
it on 2.5* 

Mr* Fithian* I would just like to emphasize what has just been 
said, and that is that the speed of development in this field makes it 
always a bit treacherous to start making projections* I think that 
we ^vere talking about that with the DOE people earlier, that even 
the most accurate [irojection of July 1979 becomes hopelessly out¬ 
dated by July 1980; and this kind of evidence would indicate that* 
Mr. Childress* If I could expand upon that point, some say that 
this cellulosic research is simply an academic exercise and w'Ul not go 
beyond the laboratory stage. As a matter of fact, Muthin the past week, 
I have talked to representatives of a rather large firm which ls engagecl 
in just the same research, and their initial figures coincide very closely 
with the Purdue figures. So this is not something that is pie in the sky* 
People in the private sector are putting money on the line in this 
area with the expectation of a payout* 

Mr, Fithian* I would like to also ascertain—you did refer to the 
Schnittker report* I would like, without objection, to have that made 
a part of the record as material accumulated by the subcommittee. 
If you could submit a copy of that report, that would be very helpful. 





Let me turn now to Dr, Peart, The enei^y balance question has 
really plagued us, and I can be a witness on this, I have rarely had two 
town meetings in a row in this part of the Cora Belt in which we don*t 
get the question whether or not it takes more energy to make a gallon 
of alcohol than you get from the gallon of alcohol. I have had some 
scientists in the field, cherriists persumably, retired chemists from 
Purdue in at least one case, insist that I was wrong and insist that it 
was a negative ene^y balance, 

*Vs I understood yoor testimony, you said two things. One was, 
even if it is a negative balance, you are getting liquid fuel, and that*s 
what we are really short of; so, it's an academic—no, I shouldn't 
say that; it's an academic question^—but if I understood what yon said 
correctly, Dr* Peart, what you were saying is that even if you attribute 
or assign all the costs of the energy of raising the corn to the alcohol 
and assign none of it—let's say you take the wet-dow n process to the 
60-percent protein and 22-percent protein and the germ oil, which of 
course are the most valuable parts of the kernel in the first place—that 
you would still come out with a positive energy balance* Is that what 
you are saying? 

Dr, Peart, Yes; that would of course depend upon the energy 
going into the fermentation and distillation process. Dr, Ladisch is 
more of an expert on that, but the figures that I have heard would put 
it still as a net energy producer, 

Mr, Fithian* So if it is in fact a net enei^y producer, mthout giving 
any economic or energy credits to the byproducts, then isn't it rea¬ 
sonable among anyone, in any group of people who are really trying 
to fashion policy, in this case, or farmers who are deckling whether 
to invest, or co-ops or industry deciding to invest, the company ac¬ 
countant would not compute in the fashion that you have? They would 
assign some of that cost of energy and some of the cost of dollars to 
the byproduct, which has a value in and of itself. Isn't that the more 
reasonable approach? 

Dr, Peart, Yes* 

Mr* Deckard, Will the chairman yield? 

Mr, Fithian, I'd be happy to* 

Mr, Deckard, May I ask the same type of question, but in a dif¬ 
ferent way? Are you aware of any available current technology, mth 
perhaps the exception of solar, that produces as much energy as it 
consumes, that is to say, assuming a lOO-percent efficiency? 

Dr, Peart, No, no. Your point is well made* Solar, of course, is free; 
but, that's right, eveiy form of energy takes some energy to convert 
it into the form that we v%'ould like to use, 

Mr, Deckard, If the chairman would yield just a moment more, 

Mr, Fithian, Yes. 

Mr, Deckard* In reading over your testimony last night, I was 
struck on the first page by the long paragraph which seems to me to 
indicate that you have bent over backward m trying to be fair about 
this matter of ethanol and alcohol-based fuels, taking into considera¬ 
tion the amount and type of energy input for each field operation, for 
transport from field to farmstead, for utility transpoil to and from 
fields, crop drying fuel, and the energy inputs into the manufacture and 
the transi>ortation of all fertilizer's, herbicides, and insecticides. In 
other words, you are taking into consideration all sorts of ancillary 




energy costs—and by costs, I mean energy units~that are not taken 
into consideration in any other ty[>e of energy source* For eKamplc, 
whm we consider the amount of energy produced from a Ion of coal, 
for example, we donH subti^act from that amount the cost of trans¬ 
porting, the energy cost of transporting that coal to the point of 
consumption; we don^t take into consideration the energy cost in 
producing the machinery that^s needed to dig that coal and the cost of 
transporting the raw material to build the machinery and so on and so 
forth* 

So you have bent over backward in your calculations as to the net 
energy production in ethanol* 1 think actually iFs unfau’ to this 
product to take those into consideration when they are not taken into 
consideration in other energy forms, and represents one of the reasons 
that this argument that the gasohol is not energy efficient is fallacious* 

Dr, Peart, Yes, Vd agree with you. 

We did this study, of course, really not thinking about the gasohol 
issue at the time* We were just looking at energy inputs into crop 
agriculture and how those could be improved, I should add that these 
are for current good technology; and the same is true in agriculture as 
is true in alcohol production, that these are being improved all the 
time* As energy costs increase, wa are finding ways to cut down 
on those energy inputs. 

Mr* Deckard* I think we have probably beat to death the matter 
of this report, but just to ask one more question about it; Were you 
in your capacities, each of you, aware of that report at that time and, if 
so, what was your opinion at the time and your opinion now? 

Mr, Childress, I was aware of the report* 

Mr* Deckard, How did you know and when did you know it? 

Mr* Childress* The Alcohol Fuels Commission was not really 
directly involved in commenting on the report itself. Prior to its 
release, obviously, there are always staff conversations back and 
forth, but we were not directly involved. Quite frankly, after I had 
read the report, I was so unimpressed with it that I had assumed that 
those out in the technical community would dismiss it—which is, in 
fact, I think, pretty well how it is considered out there* 

On the other hand, there is the point that was raised earlier: the 
negative effect the ERAB report could have on the financial com¬ 
munity. The National Alcohol Fuels Commission held hearings in 
mid-June, including a full afternoon of hearings from potential fi¬ 
nanciers. Universally, they are very, very conservative to the point 
of being negative on alcohol fuels because they consider it an unproven, 
risky technology. If for no other reason than that, the ERAB 
report--- 

Mr. Deckard, Or perhaps because of the bias toward the various 
high technologies. 

Mr. Childress. That is correct because many believe that the high 
technologies can produce more at a lower price* That is debatable. The 
closer one gets to the production of synthetic fuels, the higher the costs 
seem to get. Many ask: Why deal with ethanol and methanol from 
biomass if you have all of these cheai) coal-based synfuels coming down 
the road? The answer is: We don't Know what they are going to cost; 
few independent analyses have been done, the closer to commerciali¬ 
zation the higher the costs* 




point is thnt we need ftll the liquid fuels we can get and 
there s a jplace for ethanol and methanol from biomass as well as 
methanol from coal. That’s the key point that is missing in the ERAB 
report and in the related debate over all synthetic fuels. 

Mr. Deckard. Earlier in our discussions, we talked about the 
makeup of these various advisory groups and why there is no apparent 
to reach out around the country to find the expertise that’s 
available, rather than continuing to rely on these same old Washington 
circuit advisers that seem to appear and reappear periodically, and 
with whom, in many cases, there is at least the suspicion of conflicts 
of interest. 

May I ask the two doctors whether the Department of Energy, 
for example, has ev^er been in touch with you for service on any type 
of official advisoiy group that might be meeting in Washington, D.C., 
for the formulation of official Department and administration policy? 

Dr. Peart. I have not been. 1 have been on various U.S. Depart¬ 
ment of Agriculture committees, but not direct, and some of those 
have been in dealing ^^^th Department of Energy passthrough funds 
from the Department of Energy to the USDA, but not DOE direct. 

Dr. Ladisch. Congressman Deckard, I can’t detail all the things I 
hav'e done, but for the DOE I have reviewed several proposals dealing 
with energy, which have been sent to my office. I have also at the last, 
well, not at the last minute, but I was called in on this DOE report, the 
one entitled *‘Fuel From Farms,” to serve as a revdewer, which I 
remember quite well. I did that, and I have served on USDA review 
committees as well. 

Deckard. So e^entially you have reviewed documents for the 
DOE without taking part in the formulation of the various proposals 
contained in them. 

Dr. Ladisch. No, I have not, but there might be a reason for that in 
that I have only been in the alcohol field for about 4 years, whereas 
some of these other people on the committees have been in there 10 
or 15 years or so. 

Mr. Deckard. While I was looking through your testimony, it 
appeared imposing enough for me. 

Dr. Ladisch. Thanks for the comment. 

Mr. Deckard. Strictly compared to the results of the study which 
we have been discussing here today. 

Thank you, Mr. Chairman. 

Mr. hiTHiAX. One technical question. In the absorption process 
that you have announced this moming, you said you could use ground 
com or ground cornstalks or whatever. My question is, first of all, I 
want to know whether I heard you correctly and that is that you 
could use it as material to force the diluted alcohol through for the 
adsorption process—you could use the raw material that’s at hand 
at the site, whether it was a grain convei*sion process or a cellulosic 
conversion process. Is that correct? 

L'Adisch. Exactly. This is based on laboratory results, and we are 
now basically scaling it up in our research scale facility; but assuming 
It works out, and I am pretty sure it will, basically what happens is, 
you have, for instance, cornmeal or ground up corn stover amd a few 
things like wood chips and you heat these up to about 80® Centigraule. 
Then you take vapors from your first stripping column, which is not 



a very energy-intensive step* You simply pass these vapors through 
the hot commeal or the hot corn stover, and the water is retained in 
this material. What exits at the top of this column is anhydrous 
alcohol. 

So that avoids altogether, first of all, building several other distil¬ 
lation columns and saves a lot of energy, and it does- 

Mr. Fithian. Did you have a figure? Did you quote a figure in your 
testimony of the amount that you expected to save? 

Dr. Ladisch. Yes, based on our laboratory results—and this is 
assuming high efficiencies—we feel we can probably make 1 gallon of 
anhydrous alcohol, that is, for the distillation or recovery part, for 
about 12,000 Btu's, starting from a 12-percent solution or 12-percent 
fermentation ethanol 

Previous figures that have been cited have been as high as 50,000 
Btu's ])er gallon; and there are, though, now commercial stills which 
claim energy balances between 16,000 and 20,000 Btu*s per gallon, 

Mr. Fithian. Let me ask another question, perhaps of you and 
Dr. Peart or both, if you would like to comment on it. 

There is a great deal of concern in the industrial community and 
in the academic community, I guess, as well, and certainly m the 
policymaking end of it as to whether or not, if you get this great in¬ 
vestment in one kind of alcohol production, grain alcohol production, 
whether or not there's any convertibility, should we 4 years hence or 
5 years hence, and probably long before we pay for the plant, find 
that in a given year com prices are high enough that it's not econom¬ 
ically feasible, and that you would gear up or switch over to some 
kind of cornstalk, city garbage, whatever? I would like to ask what 
the existing technology response to that would be. Is it possible? Is 
there interchangeability between the two? What kind of a problem 
do you get into? 

Dr. Ladisch. Just to bring it in perspective, there are basically 
three steps: one is making sugar; two is fei'mentation; and three is 
distillation. Based on what we know now, the fermentation and the 
distillation steps are exactly the same for both biomap and com. 

Mr* Fithian, So the first two steps, no matter which way you are 
going, whatever the feedstock is, are the same. 

Dr. Ladisch. Right; but this assumes that this technolof^ continues 
to bear out, the one that we are talking about using yeast to make 
hemicellulose into alcohol 

OK; the first step now appears to be—and I am quite excited about 
that first thing—within striking distance of being interconvert¬ 
ible, because we have now found a way of hydrolyzing the cellulose 
portion or the toii^h stuff into sugars at atmospheric conditions and 
about 212*^ Fahrenheit, which is very similar to the conditions used to 
convert starch to sugars which are subsequently fermented. On this 
basis, then, I fee! with further research we may see dowm the road 
that the plant could be retrofitted, so to speak, with some minor 
adjustments, to be used for either grain or residue materials. 

Mr, Fithian. But it wouldn't be building a new plant. 

Dr. Ladisch. No, I don't think so. 

Mr. Fithian. You see, the reason I ask the question. Dr. Ladisch, 
is that as I understood the ERAB report there was a clearly indicated 
suggestion that any further initiatives to develop the grain-based 
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ethanol be deferred because a more economic approach might be 
cellulose 5 years from now or 6 years from now or 7 years from now. 
That's a policy question that weighs ve^ heavily^ not only in Wash¬ 
ington, but it weighs heavily at companies out there deciding whether 
or not they are going to get into this. 

Dr. Ladisch, Well, this cellulose hydrolysis, although I can't detail 
the history of the technical development right now, caught me by 
surprise; and I should say that 6 months ago I would've had doubts 
whether this would be done. It has only been recently now that we are 
getting enough proof on this particular chemistry that at least I am 
personally satisfied that, given enough time and effort, we may be able 
to ^'-arry it through. 

Mr. Fithian, Dr. Peart, in your pr^ared statement you mentioned 
that you disagreed with the energy-efficiency studies on ethanol used 
by Dr. Pimentel on technical grounds. For a nontechnical person, 
could you tell us what the disagreement is? I guess tell me why you 
think your figures are better than his. 

Dr* Peart, Yes, Well, a few of them that are listed here, they use 
the energy input into manufacturing the farm machinery and then 
assume that that set of farm machinery would only be used for 62 
acres of corn. That seemed very low for us, I would think that that 
set of machinery would be used in Indiana here, at least, for 400 or 
600 acres of com. 

Mr, Fithiant, So it might be wTong by a magnitude of 10* do you 
think? 


Dr* Peart* Yes, We felt that number was high* The electrical 
energy was overestimated,^ we felt, and they did detail in the article 
how the^ figures were arrived at. The electrical energy, for instance, 
was taking the total energy used in agriculture and then allocated 
all of that to the grain production just according to the proportion 
of acr^ ; and I am convinced that a lot of that electrical energy actually 
goas into dairy production and other kinds of production besides 
grain crops. From our research here on grain drying and com produc¬ 
tion, we are convinced that they have the electrical energy over¬ 
estimated by a lot, also. 

Then there was another factor* The yields that they used, they 
happened to do that work based on the 1970 yields; and, if you will 
remember, that's when we had the com leaf blight in the Midwest and 
that seriously affected the yield. So, the output was less, far less than 
average* And so that made the energy inputs higher on a per unit 
cutout basis. 

Those are some of the reasons. 

It was a good article from the standpoint that it wbs the first 
article where people began to look at the energy inputs into crop 

E roduction, and so it did a service. It was, I believe, done relatively 
urriedly and, using 1970 yields, and it was done some time ago. It 
was published in 1973* 

Mr, Fithian. W^ell, we certainly want to thank you. If you take 
your figures, if we were to do that and crank them through in the 
context of the ERAB report, would the ERAB conclusion of gasohol 
as not eneigy efficient still follow if you injected or used your figures 
in terms of eneigy efficiency? 






Dr. Peart, No, Their table would show, even on a Btu, for a Btu 
basis, that it would be energy efficient in the ethanol figures, because 
I believe their figure for com production was 45,000 Btu's per gallon, 
and we are showing about 23,000 Btu's per gallon. That would more 
than make up the difference. 

Mr. Fithian. Finally, I was struck by what I must say was a 
rather anti-intellectual thrust of one part of the DOE ERAB report. 
One of the key findings, if I imderstooa it correctly—and I really didn't 
want to believe that's what they were saying—was that process 
research, and it's the kinds of things that you are doing at Lorre, 
and others, that process research, research on distillation processes 
themselves and the new technologies, more efficient use of grain 
feedstock and the like, will have little impact, will have little impact on 
the potential for alcohol fuels. The two scientists here this morning 
have put a great many years into this study and are kno’WTi for their 
own extensive work in the area. 

I would like to get a comment from you on that. Am I unduly 
disturbed by that kind of conclusion, or do you feel that you are 
essentially at the end of your research and there's not much down the 
way? 

Dr. Peart. I could easily disagree with that statement that research 
and development would not have any impact upon it. Certainly if it 
didn't, we should quit doing it. I don't agree with that. 

pr. Ladisch. Well, I thli^ the context of that statement was that 
using older technology and using the very conservative assumptions 
that had been discussed previously, for engineering calculations 
as long as you state them, are correct; that com composes, I think, 
73 percent of the cost of a gallon of ethanol. 

llowever, with these improvements and so forth, it's much less. 
I believe John gave me a number last week where gasoline, I think, was 
50 percent of the cost of a gallon of gasoline from petroleum. 

So basically, I guess you could have a policy expert look at that and 
say, well, due to the small cost differential, it isn't worth it to do the 
research. However, since I am in research, I feel very strongly that 
further process research is very dramatically improving the picture. 
I think it's a very worth%vhile thing to pursue, because it %vill bring 
do\™ the cost and increase the energy efficiency and help meet the 
goals that Congress and the President have set for this country with 
regard to production of alcohol fuels. 

Mr. Fithian, We are about to close the hearing, but we would wel¬ 
come any final statement by any of the panelists here, 

Mr. Childress, From the pei^pective of the work that we have done 
at the Commission and what we have seen changing just over the last 
few' months, it is important to remember that in dealing with an infant 
industry in which the unknowms far exceed the knowns, one should not 
ring the death-knell prematurely as many are doing. As knowledge 
increases and as the industry grow's, we are going to see a growth in the 
potential contributions that this fuel source can make. I think we are 
going to be surprising folks wdthin the next year or so, as far as the 
advances that are made in the alcohol fuels industry. 

Mr. Fithian. Well, thank you, and let me thank the Chairman of 
the National Alcohol Fuels Commission, Senator Bayh, for making you 
available to the panel this morning. 




91 


Dr, Ladisch, do you have anything you would like to say? 

Dr* Ladisch, I feel, in dosing, that I think it's very important that 
process research of the type that's done at Purdue University, along 
with agricultural research, is continued and is increased, because I feel 
that there's a lot of potential in biomass and things like wood chips, of 
which a lot are available, for instance, in the State of Indiana* Each 
material has a slightly different chemistry; so, that means you have to 
work through the entire process for each different material* I think we 
have a big job ahead of us; and if research and development work 
isn't done, we won't be able to keep pace with the growth of this 
mdustiy* 

Mr, Fithian* Thank you* 

* Dr. Peart? 

Dr. Peart* Thanks* I would just like to agree with that and add to 
it that the work along with the chemical engineering work on process¬ 
ing, the work on looking at other raw materials as we have talked 
^ about, celluloses and methods of handling them, they are bulky, and 

methods of reducing the cost of handling some of these other materials 
in addition to com, I think, are going to really pay off in the years to 
come. 

Mr, Fithian, Congressman Deckard? 

Mr* Deckard. Just one short statement, Mr, Chairman. This com¬ 
mittee, the Energy, Environment, and Natural Resources Subcom¬ 
mittee, is entrusted with oversight jurisdiction of the Department of 
Energy and all the various agenci^ within the Department of Energy. 
The one thing I would like to reassure the people who are in this 
meeting today is that we will do everything that we can in the months 
to come to see that t^se people within the Department of Energy who 
are tridy interested in promoting gasohol are not hampered by others 
within the Department of Eneigy who would like to inhibit its develop¬ 
ment in favor of other sources of ener^, particularly those sources 
that are so prevalent today, primarily oil* We need to develop, if we 
are to become energy independent, alternative sources of eneigy. 
There are a number of good people within the bureaucracy who are 
trying to help in that effort; and, as I indicated, there are others who 
are trying to hinder it. 

We intend to continue our oversight of these various agencies to 
see that alternative sources of energy, such as alcohol-based fuels, are 
given a fair shot at competing with all of the others and all the other 
k sources. That's our mission, and we intend to try to cariy^ it out to the 
best of our ability* 

Mr. Fithian. Thank you, Mr. Deckard, and for coming to the 
hearing today. 

i Dr* Peart, I had just one more comment. The report that you 

referred to briefly, by one of your colleagues in Illinois, if you could 
make that available to the committee for a part of the record, I think 
it would be very important* It is in conjunction with that that I 
would like to say, in closing this hearing today—Congressman Moffett 
is still tied up on the phone around the comer, and we must bring it to 
a close—I would like for the people who perhaps have not viewed a 
congressional hearing before to be aware of the candor of our Depart¬ 
ment witnesses this morning. It is absolutely refreshing for those of 
us who have sat on the receiving end cf testimony for many, many 
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hours, from many, many departments. I would like to think, though, 
maybe it was because we came out to Indiana and the fresh air sort of 
cleared their minds. I don't want to be that provincial. I think perhaps 
it is because there is a new breed coming into being at the Department 
that are unwilling to accept older interpretations and older data 
and are enthusiastic enough and open enough to consider new ideas. 

I think that Mr. Greenglass and Mr. Ilolmberg—I can't think of 
the other two right now, but the four witnesses we have had here from 
the Department this morning was for me a remarkably refreshing 
and candid approach. I want to thank you for coming out. We shall 
thank Secretary Duncan for making you available to us this morning. 

I certainly want to thank the experts on the panel for evaluating 
the fundamental questions, for procedural quarrels are one thing. ^ 
The facts of life for alcoholic fuels are quite another. I think the panel 
has established a record here this morning that, once published, will 
be made available to those who really care at all about alcohol fuel 
and try to get at the bottom of it. ^ 

Particularly for the media and the public present, I want to reassure 
you and to urge you to focus on the fundamental questions that 
were asked here and answered here in this last panel. The fuel versus 
food question still rambles out all across the country. The question 
that Dr. Peart addressed himself to, *'Does it take more fuel, more 
energy to make a gallon of alcohol than you get from it," although 
it seems to me now' definitive, it still gets asked eve^where you go. 

Certainly Dr. Ladisch, who has w orked w'ith Dr. Tsao at Purdue 
on the frontline of the breakthrough that will open up a whole new' 
horizon for energy, for when you go to cellulose you are not talking 
about any grain limitations, but you are talking about practically 
the whole universe of plantlife which is cellulose, and the exciting 
work that is being done there, I think, is clearly among the most 
interesting and worthw hile and useful in the country. 

I^t me finally say that in the reference that you made. Dr. Peart, 
to the balance that w e ought to strike in national policy w ith regard 
to whether you import more oil or make it at home, we have had 
economists look at this; and sometimes those of us w'ho are enthusi¬ 
astic supporters of alcohol look at it one w'ay and others look at it 
another way. 

What I w ould like to urge to the people concerned about this issue, 
look at it, if for no other reason, in a national security .sense. I can 
make the economic case for alcohol and I am a 100-percent supporter ^ 
but I don't see very many people today talking about fuel as a basic 
ingredient of national security. Yet, you don't really have to be a 
historian, you don't have to oe an international relations expert to 
realize that the thread by w hich our whole national security hangs f 
today is a handful of very unstable, potentially unstable countries. 

In fact, whether or not we would be able to put a military effort in 
the field might w'ell depend on whether or not, at that particular 
juncture, the Saudi Arabian princes were getting along with each 
other. Quite literally, it is in that dimension that I think we must 
address the issue of getting additional fuel made at home. 

The oveiwvhelming arguments that have been made here today in 
terms of the economics of it and the support for it from our friends 
here this morning from the Department of Energy is encouraging, 
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but I think the urgency is sometimes overlooked. The m^ency really 
is that we must not allow this country to remain hostage to the produt- 
ers of oil in a handful of countries far, for away who do not have our 
best interests as their interest, as their concern. And so, even if it 
weren’t as good economically, even if the energy balance, Dr. Peart, 
were not quite what you say it is—and I think it is at least \vhat you 
say it is—even if there were no new ho[)c for the future, Dr. Ladisch, 
we really ought to do it anyway* We ought to do it for the national 
security issue and the additional security safety of the country. If for 
no other reason, thut^s enough to justify everything and anything we 


Finally, let me shy that my own animus and my own thrust and my 
own irritation at Mobil Oil for attempting to block this is in no way 
geared to a feeling that we ought to throw out the methyl alcohol 
solution or that whole process or we ought to stop any taxpayers' 
dollars being used by Mobil to develop a process from which they will 
profit* I hope they do profit from it. I nope that 5 to 6 years from now 
methyl alcohol is available in large amounts, and ethyl alcohol is 
available in large amounts, because we are going to have to have all 
of the kinds of available resource enei^y, and certainly the conver¬ 
sion of coal to this, if we're even going to begin to make a serious effort 
at making up the other half of the oil production for which we are now 
dependent overseas* So, I am not opposed to the support of Mobil's 
process* I just wish they were not opposed to what other people are 
trying to do, for I believe that America was built on competition. I 
think that's what made this county what it is* One of the reasons 
that some of us have been engaged m this alcohol fuels movement is 
that we do not believe there's adequate competition in the liquid fuel 
energy field today; therefore, if we can bring 10 percent of our liquid 
fuel from alcohol, ethanol alcohol sources, fine. And if another x per¬ 
cent comes from methanol alcohol sources, fine. Combined, the avail¬ 
able resource energy will bring back competition to the liquid energy 
field which is rapidly disappearing. For a whole lot of reasons, I think 
it was important and it is important that we not allow what I must 
conclude was a hastily drafted, ill-conceived and untimely delivered 
report to become the basis for the national policy of the United States* 

I want to thank the staff for their careful preparation and the co¬ 
operation of the Department of Energy in going through the 
documents. 

I want to thank Congressman Moffett for coming out here. 

I want to thank Congressman Deckard for coming up from down 
the river. 

I want to assure all of you in the Department and who are the ex¬ 
perts that certainly this subcommittee vn\l not forget its responsibility 
as the chief energy environment oversight committee for the House of 
R^resentatives. 

The hearing is adjourned. 

(Whereupon, at 11:55 a*m., the subcommittee adjourned, to re¬ 
convene subject to the call of the Chair,] 
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Dcparanent of Energy 

Washington^ D.C* 20585 ^ Hay 2, 1990 


The Honorable Charles V* Duncan, Jr, 

Secretary of Eaergy 

Department of Energy 

lODO Itidepenienc* Avenue, S,W, 

Veshlagtoa, D,C, 20S35 ^ 

Dear Hr* Secretary; 

I an pleased to transmit the report developed by the Energy Research 
Advisary Soard'a Casohol Study Croup, The members of the Study Croup 

were aelected for their technical expertise, prcTmlnence end integrity- ^ 

The report hea the endoraecent of the Energy Research Advisory Hoard, 

The principal concluslona of the Study Group are as follorva; 

1) Ethanol production as e near-tera (isld-lHeo's) partial snluclon to 
the liquid fuels problem (based on current Incentivos) will prob¬ 
ably reach 200-300 tallllon gallons per year by 19SS, Thereafter, 
about 800 fflillion gallons of ethanol could be produced per year. 

This level of ethanol production would displace an equivalent of 
2S,000 barrels of oil per day or less chan one percenc of U.S. 
gasoline consumption; and 

2) utllitiag the best a^-allable technology before 1985 the net energy 
balance Is about aero for ethanol produced frem com and oth#r 
crops in fermsntatloa/dlstillation plants. If the fercentation/ 
distillation plants are fueled by coal or wood, each gallon of 
ethanol produced could save roughly 0*5 gallons of oil. 

These and other conclusions snd recoimendatlons In the report are based 
on the best data available to tbe Study Group at the time it conducted 
the study (PacaEiber 1979), The etudy Itself uaa undertaken on a quick 
turn-around basis to address some specific issues then of Interest to 
the Department, The draft report of the Study Group was discoBsed at 
the February meeting of the Board* As a result of that discussion the 
draft was Bodlfled to clarify sods of the points made In the original 
draft. 

The Board also received cosments from mBiibern of the public at the 
February and Kay meetings of the Board* Host of these conments addressed 
the benaftts of small-scale operations end the loBg-cange prospects for 
gssohol. The benefit# of small-scale operations are recognired in the 
report but perhaps are not hlghllghtad to tbe extent sooe would desire. 

Both natters deserve further research* 
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I that th« gasobol issue Is ia a eoatlQUDtis stita of flux, xbe 

Somrd is prepared Co reader additional assiaceaea shotild you retjuire it. 
In aoy case, as nev dart becocte aaailible the Board^s Blozass F&nel 
vlll study Che setter as part of ice overalj. charge. 


Actsthreat; 

As Above 



Sincerely, 


SolOEon 

Energy Research Advisory Board 


£ 0-281 0 - 60-7 




98 


Kjew YORK STATE COLLEGE OF AGRICULTURE AND UFE SCtENCES 
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COUitll UNIVIRSIIY 

rpoTA, *is» roue ntn 


CtPAirHCKT OP Ivn3JJDU3CT 
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IFCTlO!^ or KOIOCT AN 5 SYITlPtATIlS 


Kt^tj Aihtm 
CoiKfll Vwi'tuhj 
C^umoti Hdl 

uuf4,n,Y. um 


29 April I9a0 


Dr. S.J. BuchsbaiCT 
Executive Vice Presidenti 
CustOn^r Systafni 
&s11 taboretoriei 
Cre^Eord Comer Hoed 
Bolrdel, H.J. 0^33 


end 


D^cr Dr, BucHbauai: 

I fitD pleased to Sgb’^ilt the G&sohol Report prepered for the 
Energy Research Advisory Board by the Ctsohol Study Group, In our 
search for tltemttfvt sources of liquid fuels for the future» the . 
potential of gasohol should be carefully evatyated. The use of food 
oralns for cicohol production raises several feporUnt issues. In Its 
deliberations the study Orou? considered these issues froju a broad 
perspective including the enersetics, iconesiicS, socialegrlcuUtiral* 
cnvironnantel aspects. 

Clearly there ere benefits os i^ll cs risks in the production end 
use of alcohol for gasohoU lie rust er^halje that a i^lor efTort tO 
convert food nrelcs into ckotiol using otst lUri^s 

uni supply the nstlon dth at-sut SOO tf.llMon rsllons Lfter lSo5, t.'is 
s.Dunt of aleehal used tt jisshst wuld r;pl»ee tiia MuJvalent of t6,030 
bbls of oil psr dsy or Tess than 12 of currant esssHub consuTOtian. 

Ke hope that this n?ort wHl be of I'ilue to the Energy Research 
Advisory Board. 


Sinc erely your^ 

David Piri^'fttel 
Chairrin^ Gcsohol 
Study Group 


DP:sp 
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Introduction 

The United States crust find alternative sources of liquid fuels 
for the future. One alternative that has received a great deal of 
attention Is gasohol (a 102 ethanol and 9D2 gasoline mixture). The Gasohol 
Study Group was asked to Investigate the following questions: 

(1) Khat are the potential benefits of gasohol from both an energetic 
and economic perspective? 

(2) What Is the potential Impact of gasohol production on agriculture, 
land use, and the environment? 

(3) In addition to grain and other starches and sugars, are there ^ 

; 

Other blonass sources available for gasohol production? 

(4) What are the comparative benefits of ethanol production from grain 
and methanol production from coal? 

* (5) Are additional tax Incentives needed for gasohol production? 
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Ftndinqi 


Gasohol Enerqntc$ and EconoMcs - . 

) Using either existing technologj' or the test available technology 
before 19S5 with existing oil- or gas-fueled fementation/distillation 
plants, the net energy return for ethanol production from com and 
other crops is about lero- If fennentation/dlstillerjf plants were 
fueled by coal, then each gallon of ethanol produced could save 
roughly 0,5 gallon of oil. 

In the ISaS tine period, total ethanol production using grains end 
non-oil/gas-fired distilleries could have significant effects in 
certain regions, but a limited impact on total U.S. oil consumption. 
Production of ethanol could reach 800 million gal/yr. If utilized 
in producing gasohol, of the current national unleaded gasoline 
requiremant could be blended to gasohol. This would displace an 
equivalent of 26,000 bbls Of oil per day or less than IS of U,S. 
gasoline consumption, 

(3) Most U*S, fenrantation/distillery plants producing ethanol are 
fueled by oil and gaS and, therefore, are not providing the nation 
with any new net high-grade fuel, 

U) Additional gasohol benefits in the petroleum refinery operation and 
for the mileage performance of gaiohol ire currently fubjects of 
controversy. Adequate testing is needed, with further assessnents 
of gasohol taking Into account the state of future technology 
both in autopotive engines as well as petroleum T'eftning, 

^ ) The cost of com constitutes about 11 % of the rinufacturing cost 
of ethanoli hence, process research directed to other areas of 
cost reduction will have little iinpact. 








(6) The Vftlye of the by-product catUe feed tdistuiers' cam irwn.i; 
could reduce the Itspact of the high Mtertal (corii) cost by as 
irruch as one half. 

{7J turrent tax Incentives for ethenol production * esjSecially state tax 
rebates, appear to be care than adequate to encourage investr.ant 
today with existing technology . f 

(8) Current federal and state tax incentives for ethanol production 

appear to have encouraged soire ethanol froro petroleum ethylene to be 
sold in the cisrket plate. The production of ethanol fron ethylene 
that was produced froti? oil does not contribute to the national 
energy needs. 

(S) The cost of high-grade fuel produced as grain ethanol with current 
best available technology should be greater than ntathenol produced 
from natural gas or coal with best available technology. Research 
cn r* 3 thanol production from coal is needed to fully investigate 
this potential. 

(10) Hesearch Is needed on variou-s agricultural systems that v.'ould allow 
for the production of food und soma ethanol while protacting lend 

i 

, productivity md eRvlronmantal quality. 

Ill) Cellulosic biomass is more abundant and avaiUble than grain and 

other agricultural crops and could be a cheaper substrate for ethanol 
production; unfortunately because of research and developcent needs, 
ethanol from cellulose fennenUti-n is not likely to be coriKiercialias 
until after IsaS, 

Gasohol Impact on Food and the Environmeiit 

(1) The advantage of ethanol production from cereal grains and other 
food treps is that it an provide a quick supply of liquid fuel 
during the ISSDs- A sriill surplus of grain exists today for ethanol 
production (in part because of the Russian grain embargo) but there 
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ire yncertafntles iboyt future derinds, especiilTy in Tight of the 
world food problem, 

(2) Cisohol production* stimulated by high subsidies, will reduce the 
amount of grain available for msat, milk* and egf‘production, 

£3) Gasohol production will Intensify environEPental degradation with 
standard crop culture technology because of greater pressure for the 
use of land for agricultural production, 

(4) Ethanol can he produced on individual fanns In stnall-scale operations 
and the wet stillage fed to livestock. Assuming that woody residues 
were aviilahle on the farm as a dlstinition fuel, then there would 
he net energy benefit for these small operations. Although the 
total energy contribution will probably be small, these small-scale 
units would offer a degree of family self-sufficiency, 

{5} The supply of grain available for gasohol and livestock production 
will continue to vary from year to year due to climatic variability 
and world food dsmind. This variability in grain supply will have 
an Important Impact on gasohol production* 

(6) The pool of grain^avillable for gasohol and livestock production 
Is projected to decline In the future because of the rapidly growing 
world population and demand of this grain for food. Even without 
gasohol production, proiections are that both demand and prices for 
grain on the world market will increase. 

Forestry and Agricultural Residues for Gasohol Production 

{1} Forestry residues and waste products are a major resource with 
potential to produce about 27 billion gallons per year of ethanol 
liith production beginning in 158S-19&0 by fepT'antation routes (this 
technology, however, requires additional research)* UtlHiation 

I/This takes Into account the distillers^' grains available for livestock. 





of these r.ate'^lals should not conpete with other conrerclal 
forest-based Industries. 

(2) Technology for energetically end economically efficient use .of 
cellulosic biomass to produce ethanol by fermentation Is being 
developed and could be available In the late 1930s for cornerclali* 

* zatlon.^ f 

(3) The cost of ethanol from cellulosic biomass Is expected to be 
lower than from grain and sugar crops. 

(4) There Is Inadequate quantitative Information on the amounts of 
energy* especially oil and gas inputs* needed to maintain a 
sustained yield of agricultural and forestry biomass for energy 
production. An investigation is needed of the total inputs 
including: site preparation* fertilizers* pesticides* machinery* 
fuel, and any other inputs for sustained agricultural and 
forestry biomass production systems. 

Kethanol Production from Coal 

(1) The capital cost for one 500 million gallon/year methanol production 
plant is approxinately the sama as ror twelve 50 million gallon/year 
ethanol fermentation plants. 

(2) Kethanol as well as ethanol contribute some problems in eutorobile 
engine operation with methanol causing core problems. 

(3) The conversion of coal directly to methanol is projected to cost 
about one-half to one-third that of ethanol production from grain, 

(4) Methanol production technology!^ from coal or natural gas is 
conrercially available now and is capable of producing methanol on 
a large scale. Future cost reductions may be achievable first 

by initiation of conmarcial coal-proccssing plants to allow 

!^:{atural gas conversion technology is available in the United States whereas 
coal conversion technology is available outside, tlie United States. 
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■learning curve" ImprovefuentSi and then by research and cfivtlop-er.t 
In the coal gasification step, which carries the niajor burden 
of,the capital investment, ^ 

(5) Given adequate guarantees for product revenue, ceOTerclal prodiictlon 
of methanoT from coal Is achievable by the late 1930s, 

(6) Production of loethanol from coal carries »fith It potential environfrenta' 
problems of major concern; land darrage, air and water pollution, 

and Increased production of carbon dioxide. 
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tocorrsn^iatlems 

{!) Current inesntives for invtstrant in ethtnol production for 

gasohol are adequate and stjould not ba increased* For facHities 
where there are significant oil savings from the production of 
ethanol(^assurances should be required that they will not be fueled 
by oil or oas . Tax incentives should be tied to this condition. 

(2) Ethanol production as a near term, m1d-l$30s limited contribution 
to the liquid fuels problem should be allowed to find its own level 
based on current incentives, ifith a high probability of reaching 
200-300 million gallons per year by 1935 {assuming no oil and gas 

is’ used In distillery). Production of 800 million gallons of ethanol 
per year. If obtainable thereafter* could provide sufficient ethanol 
to blend about Z0£ of current U.S. unleaded gasoline as gasohol, Thii 
gross ethanol production would displace an equivalent of 26,000 
bbls of oil par day or less than IS of U.S, gasoline consurtption. 

(3) Tax incentives should ba i:;on1tored carefully to Insure that alcohol 
production from grains and other food supplies dsas not reduce the 
evailability of feed supplies for riaat, i?.11k, and egg production and 
lead to further Inflation in fcods. In fact, current subsidies 

niay alraady be excessive for r-adam low-cost ethanol plants. 

(4) An additional incentive in the form of protection of Investment | 
{ifhether equity or loan-financed) over the in^'estment lifetime would 
insure capital investfsant 1n new alcohol plants. 

(5) Additional financial Initiatives to prorate rare dramatic increases 

j 

in ethanol production above those rantionod should n^ be Implemented 
because of the likely edvent of lower cost altenvatlve liquid fuels, 
ruch as rathanol from coal and ethanol from cellulose in the 1990s. 

(6) F'atlonal l^nd use policies are needed to prevent enviromr^ntal 

{ 









dagrddatlofl isSDcUted Kith an expanded cff&i't to produce grains 
and other crops for gasohol production* 

(7) Assessments of fuel ropl a cement equivalents of eytanol compared 

i#ith gasoline beyond their BTU equivalents are Cyrrently Inconclusive 
and av/a1t cot^jpletlon of sound automotive fleet tests* 

(0) Progress toward Implenentatlon of other lower cost technologies ^ 
(methanol from coal, other synfuels, etc*) must be monitored carefully 
with the expectation that their relative merits and timetables 
will be more clearly discemable by the mid-1980s. If practical 
lower cost alternatives to ethanol are not emerging, a more massive 
ethanol effort nay be called for, using cellulosic biomass as a 
substrate. 

(9J Kartets should be monitored to Insure that ethanol from ethylene 
from petroleum Is not used to replace fermentation ethanol used for 
gasohol. Producing ethanol from ethylene derived from oil does not 
contribute to the nation^s energy needs, 

(10) Significantly Increased support for research and develop-ent of 
celluTos 1c blor^ss production and processing technology Is needed 
should an extensive production effort be called for In the future. 
Research Is especially needed on problems of land and water 
resources and oil and gas Inputs that are required to support 
sustainable agricultural and forestry biomass production systems* 

(11) Alcohol production from coal should be encouraged because this 
technology has the future potential for lower costs than alcohol 
production frc.n grain; has vastly greater liquid fuel availability 

* for the nation; and would have less 1i-:pact on food production and 
prices than the alcohol/grain technology. (The panel considered 
only transportation and did not give eonsideration to all other 
potential uses). 



{12) The alternative of direct prodyctton of alcohol from ceil 
should te encouraged by sonie government assistance.^ 

(13) Any U.S. progran for gasohol production should take Into 
consideration the t;orld food problem and the future derand by 
developing nations for grains and other foods* 

(14) The envtronnental Issues arising from jnethanol production from 
coal should be exafnlned in inore depth, and the benefit of the 
lower cost of ciethanol should be balanced against the perceived 
risks* This balance should be weighed In turn against the saf« 
analysis for a couyiarable level of ethanol production to,help 
determine priorities for the two principal alcohol technologies* 
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An Assessment of Gasohol Potential 

» 

Energy Balance 

The energy balance for existing fementatloh ethanol technology with 
existing petroleum or gas-fueled plants is about zero; l.e., there is no 
net consumption or gain in energy {Table 1)* Most U.S. fermentation/ 
distillation facilities today are in fact oil or gas<fueled. Savings 
calculated from decreased energy for gasoline production at the refinery 
slightly increase the net savings. Energy efficiency In the fermentation/ 
distillation plants can be iinproved through advanced technology, but the 
Impact on net energy will be small (Table 1), The largest effect will be 
obtained from fermentation/dfstillatioo plants that derive their energy 
from sources other than oil or gas, primarly coal, (The use of crop 
residues will be limited [see pages IS and 20]), Effectively, then, 
with oil-and gas-derived energy consultation in fermentation/dist illation 
plants reduced to zero, the net savings is about 53,000 BTU (UV) per gal 
of ethanol; this is the equivalent of about O.S gallon of gasoline {& 115,000 
STU [LHV] per gal) (Table 1), 

Using no high fuel (oil and gas) in the ferment»tion/distillation 
plants and assuming that about 9 million tons of grains t;ere available, 
production of ethanol could reach 800 million gallon/yr- If blended with 
gasoline, 201 of the current national unleaded gasoline requirecant could be 
available as gasohol. This would displace an equivalent of 25,000 bbl 
oil per day or less than IS of U.S, gasoline consumption. 

Cost of Gross Alcohol Fuel i^roduccd at the Distillery 

The com raw ffiaterlal dominates the production costs {T3X of the overall 
cost) in a 50 million galTon/year fementstion plant (Figure 1), Only about 
15X of manufacturing costs sre susceptible to process fmprover-znts such as 
continuous fermentation and m, 2 mbrane separation techniques {Hartline, 1970). 
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In contrast to ifanufactur!ng costs, a specific projection of selling price 
is not presented because selling price is subject to considerable variation 
depending on the extent of debt financing and the assu^tions in the DCfV 
calculations (e*g* 15t vs. 20S). Projections of profitable ethanol selling 
prices from new plants range as low as $1.20 per gallon at the plant gate 
Cota, 1&79). These figures are ciore sensitive to financial consideration 
than to lifcely technological advances. Definitive price projections must 

be determined on a case^by-case basis. ^ 

Process costs are also sensitive to plant size^ At a plant with a 
10 million gallon/year capacity, ethanol production costs would be increased 
by about one-third (DOE, 1979a; Honohan, E.J,, 1979. Personal corojnication, * 

Pfizer Inc4, Sirell plants may be profitable in selected situations with 
favorable raw material supplies (e.g., food processing tastes) that help 
offset increased operating costs. Farm distilleries also tray be helpful in 
alleviating local effluent waste problercs. Such farm operations are not 
likely to have a significant Impact on gasoline supply, but may provide sons 
benefits to a faw people vrho desire a sense of self-sufficiency in their 
operations. 

Cost of h’et Fuel Produced 

If no high grade fuel energy (oil or gas) is used in the ^listillery^. 

1 &nj of fuel energy produces about Z BTUs of alcohol fuel energy; the 
agricultural process consumes the 1 BTU of energy. Although the equivalent 
yield of 2 gallons for 1 is positive, the process of producing the net . 
ethanol fuel energy Is expensive. 

First, the 2 gallons are produesd at a price of $1.20 per gallon 
or a total of $2,AO. If the SO.Zb ^ cost for fuel input is 

* 

ly Discounted Cash Flow. ' ~ 

2/ Coal fired fanTrintatian/dfstillation plants. 

3/ Gasoline costs $0.A8 end natural gas SO.30 per 115,000 SIU—the 76,000 I 

of high graJe fuel is assumed to be half gasoline and half gas {Anon^uou ^ 

1977a; AEA, 1979). , 





subtracted from $2.40, then the real cost to produce 1 net gallon of new 
fuel energy as alcohol is S2.T4. If future eytosiotive fleet tests 
demonstrate that the gasohol Mend fs pechanicatly eQual to,gaso1fne« then 
the real cost will he slightly less then $2-14. 4 

. Current federal and state tax incentives run as high as a ST.13 per 
gallon {DOE, 1973b), These tax Incentives make alcohol competitive with ^ 
gasoline, but ft must be recognized that consuttiers pay the total bill per 
gallon of alcohol produced and used. 

The rost of producing methanol directly from coal in terms of 
gasoline replaced {see pages 22 and 23) has been estinated^ to be 
between $0,40 and $1,00/gal. If "octane number" credits were applied as 
they are sometimes proposed for grain ethanol, they t.ould have also to 
be applied to synthetic methanol and reduce their effective costs- 
Ethanol from Ethylene 

There Is some evidence that ethanol from ethylene is being used 
to replace fermentation ethanol (CKR, 1979)- It is undesirable v^hen ethanol 
froci oil-derived ethylene is used in gasohol because oil Is being converted 
into another form of Hguld fuel and, therefore, is not providing a net 
gain in liquid fuels for the nation. Thus, markets should be monitored to 
Insure that ethanol produced from ethylene is not being used to replacf 
ferine n tat Ion ethanol used for gasohol production. 


ly Sased on methanol costs of $0.20 to $0.50 per iiiethanol gallon, multiplied 
by Z to obtain BTO equivalence. "" 





iBOict faioliol PnaAietton on Food and the Env^ronnent 


Coftijetitlon for the Grain Resource 

The use of grafn to produce gisohol w1T1 tnftusiite the quantities of 
grains that are available for use In U*S« livestock: production as well as 
the aiaount avalTablt for export (Pimentel et eK* 1530a)* The effect can 
be Illustrated by reexamining the situation that occurred In 1973-7^ when 
world deniand for grains Increased and U.S. exports of grain Increased— 
prices of U.S* grains rore than doubled (com rose from tl,l5 to $3.05/bu 
[USDA, 1975-76])* lecause It was unprofitable to raise livestock with 
high-priced grain * farr^rs sent large numbers of animals to narket and 
the amount of grain fed livestock declined by nearly 30S (Figure 2). As a 
result consuniars paid high prices for msat, milk, and eggs (USDA, 1972-77)* 
Basically because livestock and gasohol production use the same resource 
they will compete for surplus grain* Therefore, Incentives to encourage 
gasohol production must be set and carefully rconltorad so that the 
availability of grain for livestock production Is not seriously reduced; 
Other.dse cnitnal protein prices will rise end result In adJed inflation. 
Furthermore, even v/lth the currant incantfves to enccurcge the use of 
grain for gasohol, its production is as sensitive to grain price changes tjs 
is livestock production (Hmentel et el., lS30a), If, for exan^le, grain 
prices ware to rise three-fold or urzrs a bushal, cs occurred raciotly, 
gasohol as well as livestock systems v-ould be affected. 

The pmjected trends for the Viorld grain usrket are increasing grain 
demands (WAS, 1977), The prime reasons for this are: (1) a rapidly 
growing world population—at least a 70J increase In the next 25 years— 
will require more food (l^AS, 1977); (2) most cropland In the ^^orld Is already 
In production (NAS, 1977); end (3) grain yields psr cere In the v^orld are 
declining due to land degradation and other factors (BrO’.-n, 1979), Therefore 
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assuT.ing increased world deiwnd for grain, U.S. grain prices will increase. 
This, in turn, will reduce the arount of surplus grain that is avcilablt 
for livestock and gasohol production, irhether the grain is utilized in 
the world comunity depends upon nurierous factors including: (1) seriousness 
of famines; (2) grain prices; (3) ability to pay or economics; (4) balance 
of payment problems; and (5) politics. 
land Use and Degradation 

Land available for grain production in the United States is limited^. 
The total set aside land acreage in 1972 was about CO million acres. Because 
of the high grain prices for export in 1974, this acreage abruptly dropped 
to zero. Although the set aside land is now 15 million acres, it can be 
expected to decrease as the demand for grain on the world market and grain 
prices rise. In addition, it should be pointed out that about 2.5 million 
acres of cropland is lost annually to highways and urbanization (bSCA, 1971). 
Although the rate of loss may decline with reduced automobile use, the U.S. 
population growth, projected to increase 245 during the next 25 years, will 
probably keep the loss at high levels (US3C, 1976). 

Some cropland, about 40 million acres, that is currently in pastures 
could be converted into grain production (USOA, 1979). However, this is 
r^rginal cropland end therefere for the sare igricuUural energy input, 
the yields would be less than average. In addition, the forage that is 
being produced on the land would no longer be available to livestock and 
other suitable feed would have to be found. 

1/ Various agricultural systens have been proposed that include interplanting 
and integrating multiple crop systems with livestock production systems 
suggesting that crop end livestock technology could le improved (Pirantel 
et al., 1973; Pimzntel end Pirantel, IJbO; Carlson et al., 1979a; 197Sb; 
Cornroncr, 1979). Uhelher these propc-ed systems '.ill function effectively 
end economically remains to be tested. 


68-281 0 - 80-9 
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Raising grain and sugar cr*>ps with current agricultural~tschnology"- 

degrades the soll^^. Over a 25-vear period, with corn production, for 

exarple. It Is estirated that an additional 12 gal of fuel equivalents par 
V • . , ^ • 

acre per year would be needed In the form of fertilirers.and other fossil 

energy Inputs to offset this degradation (Plrsntel et al., 193Db). 

Therefore, land degradation must be Included In any energy Input/output / 

analysis for gasohol production. 

Variable Grain Supplies ^ 

A wjor dllema In the long term In using grain as a resource for 
ethanol production Is how much surplus grain will be available In the 

future (Pinentel et al., 1930a) This depends on climatic trends and world ♦ 

food production (USOA, 1967-79). Cl Irate has become rore variable and thU 

I 

has Influenced the annual grain yields In all regions of the world (Including 
the United States) and In turn has significantly Influenced world grain 
derand and prices (Brov.7i, 1979; Pimentel, 1979). Poor climatic conditions 
In the future could have dramatic effects on the world food problem (Schneider 
1978). 

C 2nulos1c Blorass as a So ur ce for Ethanol Production 

The single most Irrpcrtcnt cost In the ocononic analysis 
of ethanol production Is the carbon source. Callulosic bicmass Is expected 
to cost less than starch and sugar materials and ns a i*esult could hi*.a 
major Impact as a raw iraterlal for production of alcohol (DOC, 1979b). 

CellulosTc biomass contains cpproximately equal parts of cellulose, heml- 
cellulose, and lignin (cellulose and hemicellulose are used to produce 
ethanol). It Is expected that the Initial Impact of cellulosic biomass on 
ethanol production i/lll begin In the mid 1930s and could be substantial 

A 

by 1990.' : * 

1/ Kurerous agricultural technologies exist for controlling soil erosion and 
degradation and thate technolog'es have been available for more than 40 y 

• (Sennett, 1939). .Mthough the trchnology has been available for several ♦ 

decades and over $15 billion spent since 1935, soil erosion has ;:ot Jecll 

• and rerjins a serious problem today (GAO, 1977; SCS, 1977). 









Agricultural resfdufiS, particularly frooi corf* and snail grains, 
offer a supply of cellulostc bionass that could be collected and utili 2 ed, 

r 

Currently, this valuable residue is returned to the soil. Crop residyes 
play a vital role in agriculture by controlling soil erosion, preventtfli 
rapid ^ater runoff, raintainlng soil organic ratter and soil structure, 
providing soil nutrients (N, P, K, etc.) and protecting other environmental 
qualities (Larson et al., 1978; Piinentel et al,, iSSOb]* For these reasons, 
agronomists and other agriculturalists recoroend that com residues, for 
example, be harvested only on land with a d-Zt slope (Gupta et a1,, 1979). 
Furthennore, for each acre, at least 1500 lb of the 5000 15 of corn residues 
should be left on the land and conservation tillage err.pleyed (Larson et 
i1., 1973; Gupta et al,, 1979), 

It is estirrated that about 3500 lb of com residue per acre '^ould be 
renmved from about ^0S of the land currently used for corn; i.e*. 
land with a slope of 0-22 (Gupta et al., 1979). In addition, 1203 lb of 
snvall grains residue per acre could be renoved from 2SS of the land used 
for sr,all grains, prir-arily lihsat tPi^antel et al,, 1*9235), these 
estimates assume that good conservation practices \.^uld be employed and 
nutrients renaved i.Duld be added back as coninercial vertiIIzer, If a 
cover crop u'ert planted on corn fields at the sjnd of the season, then all 
of the corn residue (about 5300 lb) could be removed from about 3D percent 
of the land (e,g. land with 0-51 slope) currently used for corn production 
(Pirantel et oK, 19305)- The estimated potential alcohol production froro 
crop residues is about U9 billion gal per year (Table 2), 

The cost end energy input for collecting and transporting crop residues 
nra si go if leant. For exafiipTe, in Illinois the price par delivered diy ton 
of crop residue is $36 to $53 within a IS mile range (USC, 1973). This is 
from $2.40 to $1,50 per infllion 3V *s ::nd thus !s r.are expensive than coal. 
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The enfirgy input for collecUon and transport of com residue is 

esttatsd st 200,000 &TU psr acre (PinenteT et al,, 19S0b). In addition, 

< * ^ t ' 

the fertilizer value of this corn residue is cal Ctrl ated at about 1,5 

million STU, Thus, the total cost in energy for rercvfng the com residue 

is about IS gal fuel equivalents per acre. This cost must be assessed / 

against the potential energy benefits [14D gals of alcohol per acref of 

utilizing corn residues. 

Forest residues and products provide a major blonass resource (Pfpsntel 
et ali, 197S), The anticipited availability of nonconoerctal and therefore 
noncompetitive v.ood from forest biomass, and its potential annual yield 
of pure ethanol is about 20,5 billion gallons per year Clahle 2}. The extent 
to which forest bior.ass can be utilized depends strongly on research tnd 
development of hydrolysis and conversion technology into conTnsrcially 
viable production routes. 

The technology available today for production of ethanol froin cellulosic 
biordss utilizes acid hydrolysis to produce sugars that ore fuir^nted to 
Gthcr.ol (lOE, 1979b). This technology is practiced by only ore coju ^rcial 
firm cs a pilot plent cperation (DDE, 1979b). 

Processes for improved use of csllulosic biomass are being investicated. 
They include; iupi^oved irethods for acid hj'drolysis, tha use of snzy.rsattc 
hydrolysis of cellulose, pretreatnsnt of biouass to enhance hydrolysis and 
direct fenrsntation of cellulosic biomass to ethanol tSERIj 1979), 

In these processes, the celTuTose and heinicelluTose ore converted to liquid 
fuels and the cornbustion of the rei/aining lignin will provide the process 
energy. Thus, the utilization of cellulosic biomass probably v.oold not 
ri ‘ufro the input of *.cn*'enei.':ble f:rals. 

i'ith presently emerging tochnology, i-'a cm expect to zee tmpleir;=ntation 
of cellulose pUr.ts rer ethanol prorluctfon in the rdd HSOs. Hith improved 
technology there fs the potential for sisnifici;nt production of ethanol f;y 




1990. In addition, technology is under developnent to gasify cellulosic 
bior^ss (SERI, 1979). Because of the large size requirer-ant for scale 
econony of gasification plants, it is likely to be difficult tc supply 
sufficient blonvass without r^jor shipping penalties and i'.ixed feeds of 
coal and biorass iwy be used to produce synthetic gas for methanol production. 

Because of the relatively low cost and widespread availability of * 
cellulosic fwterials, they are, in the long run, with successful technical 
development, expected to be the most important biomass material for fuel 
alcohol production. In contrast to the use of grain and sugar crops, 
the conversion of cellulosic biomass to alcohol should offer no competition 
with respect to grains and other foods. Furthenrore, there should be no 
significant impact on the sustained favorable trade balance deriving from 
grain exports (USDA, 1979). 

The use of conservative agronomic practices for use of crop residues 
should be obligatory to avoid soil degradation (Larson et al., 1973; 

Gupta et al., 1979; Plrentel et al., 1976; Picintel et al., 15S0b). In any 
case, there should be close ronitoring of soils usad in this fashion to 
assure that degradation is not occurring because the nation already has a 
serious soil erosion problem (G.^0, 1977; SCS, 1977). In the case of forest 
bionass destined for conversion to alcohol, its harvest i.ill h^ve less 
environmental impact from soil erosion and water runoff compared with crop 
residues, as long as conservation practices in culturing and harvesting 
are used. The environmental problem with forests, hcwever, has not been 
investigated well and requires a great deal of research before any major 
program Is consldsrsd In usl.ig for-st residues end products Tor ethanol 
production (Pic.jntel et al.. 1979-. Plrentel et al., IJcOb). 

Production of alcohol frc.Ti bior. 2 .ss rrjst be considered on a regional 
basis. Generally, those regions with the rast fivorable growing conditions 
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s^ou^d have the greatest quantities of residue available. Crop residues, 
for example, for use In alcohol productlon.^cre available In the rajor 
grain-growing areas. Likewise, regions veil endowed %.ith forests should 
be Identified with wood conversion facilities. 

Cellulosic biomass, especially forest products, has a lower potential 
loss from pests and spoilage than grain and sugar crops and Is capable of 
longer storage under less rigorous conditions than crop products. 

Hethanol Production from Coal 

Kethanol production from coal can be practiced on a large correrclal 
scale using known technologies of coal gasification end r^thanol^ 
synthesis (Korel and Yim, 1977; DOE, 1978; Schreiner, 1978; Bailey, 1979; 
Kasera, 1979). Such processes could be In production as early as 1985 
with suitable Incentives. 

Several variants have been evaluated by DOE (DOE, 1978; Schreiner, 

1973). One example would be conversion of lignite, using the Koppers- 
Totack cBsIffcitl 'n system coupled with the v-ethanol production process 

(Anonynous, 1977b). Process efficiency Is considered to be ubcut 305. 

For a typical case, the proposed plant has a capacity of 6,C00 tons- 
per day c^ethanol or cheut ^iS.OOO bbls/day (SRI, 1078). Coal 
consumption Is 19,000 tons per day of which 4,700 are consumed for plant 
use and 14,300 are processed to methanol. Sited near a coal mine, total 
capital Investment would be :bout $1 billion v/lth 1005 equity financing. 

With coal costing $8.40 per ton, the selling price of laethanol would be 
£0.67 par gallon for 155 DCF (Table 3). 

V I!eth:niF[~can ba^cb^erted ufrici1y~to gasoline e.T.plc: -‘2 *116 piccess 

(;.e1sel et al., 1975; Lee ct al., 1930j. 

2/ Imperial Chemical Ir.uustries. 
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A second example presented fn Table 3 Is the use of Illinois l€ 
coal to ppodt/cc 7,330 tons of trethanol per day or about 55,000 bbls, 
by a Texaco partial oxidation gasification system coupled to a Chem System 
nethanol conversion synthesis process 1978), With 

coal costing $29.40 per ton, the cost of joethanol Is $0.53 per gallon at 
I DO! equity. 

Other rore detailed estinates for rsanufacturing costs of methanol have 
• been made by contractors of DOI IS8It 19791, The methanol costs 

are estimated to He fn the range of about S0.20/fal for an optimistic 
case (involving majority debt financing) to.$0,50/gal for a trore realistic 
case (involving lOOl equity financing). This range corresponds to $0.40 
to $1,00 per gasoline equivalent gallon. 

The use of methanol and ethanol as blends with gasoline causes problems 
in automotive engine operation (DOE, ISTSa)- nathanoT results in i;:ore 
engine problems than ethanol. 

Potential onvfronnantal problems associated with coal conversion to 
methanol are a rsjcr cor.cam {S-nS, 1979). These envirooTrental ij.^pects 
include: agrkuHural and forest land da-age; air and vater pollutioni i.ater 
use in water-short regions; and degradation in natural biota. The trade¬ 
offs between lower methanol production costs from coal and the potential 
environmental iirpacts must be carefully weighed. 
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Table K for FroiytvJiin Li.ti,- 

Thoosand BTU/gallcn^ 


Consungd 


Ssst 

Available Tethnolofy 
High Quality 
Plant Fuel 


Future 

Coal*FueTed 

- 


Fe men tat ion/ , 
disti nation^ 

Fanr.ing^ 

Total 


<5 

‘114 


0^ 


45 

-45 


Produced 


Ethanol 


76(130}^' 


By-product 

Aniral FeedS/ n 


W value of crop 
residue h/ 3 

+90-{+J44ji^ 


;:n -24 {+33)!/ 

refinery Credit 40 _ 

-16 (430}^ 


76 tl30)i^ 

n 


3 

490 {*W}^ 

-^5 

453 (493)^ 


a/ corn is the grain crop used for this exanple because it is the irost coni^^n 
Jo produce ethanol. Other grain and sugar crops could be 
™ production but, like com, all require a significant 

(FiErentel, 1930) and similar energy inputs in 
Honchaitp 1979, personal 

conrTijniCaxlOni rfifcSr Inc,/* 

y For ccnslstsrtcy, oil laaUng vsluas irs expr^sssd is LHV (low hssttns vsluss) 

^ Vary clapsnding on slia of pUot 

-Vh, -S« •'1?]?;^'* ■■*'’54 -.0,000 io 143,000 3TU (SdielUr. 

5jvtcl 3t al., 1978; AM. l!f?3: 

19f9l’''Fo; ^ :?ii 195'Sl Charbari at al.. 

Itii fa 1 *'’S '*■'””'> 1 ’93llcn par yaar etfianel plant iba jt s 39.030 
OTU ...put Is caicsl-iad par gallon of ethsfiol produced using vepi.- 
recoffpras$Io.i ivcporu'-ors (;tout 100 3TU/lb of uaiar cvtocrtiadKE.J. :-■ 

13,S. Pfi.-scnal coi.;u.ilcitloa, Pflaar Ine.). 










Table Z. Istirated Available CeTlulqsic Bioress and its 
Ethanol Production for after 193S, 

Potential for 

Croo Residue 

Arount Available 
fr.i11icn dry ton) 

Ethanol Production- 
(billion cal alcohol) 

Com^ 

IS 

1.2 


9 

QJ 

Forest Bior,ass 


* 

Uood as Residues 

120 

9.3 

.Fuel wood productlonl/ 

120 

9.3 


^ The yields 1n alcohol VistedITelow tre estfr^tsd yields by Chsrles Cooney 
end Jeck Spurlock. The energy costs for collection, trcnsporutlon, end 
fertiliser replacernant of the nutrients t^rioved with the bfer^ss sre not 
fncTuded In the ethinol production. 

b/ Corn residue values v.ere taken from Table jA of •The P.eport of the Alcohol 
Fuels Pol 1 cy Review: Paw I^aterials AvaiUbil 1 ty Report" DOE/ET-011 A/l, 
Sept. 1979. It was essurod that 701 of the residue could be rarroved iVom 
20S of the Und currently used for com. 

.c/:“, 3 £t vesiduf, the of sr.*jll grains v.s'dya, values t t.hen fiom 

the Sara Table as in It \ i% assu*:r3d th3it f-al of tho rasiilae could ha 
renavsd fram ESS of tli land used for vhect. 

^ FrpnUin, 1573 s d* Zsrbo, 5578, USDA-Forust Service, 

^ It is cssur^jd that the CO rjillion rc»'H of fc:-^st lend ctuld be ccnvsj’ted 
into fuel wood withput spdocsly affecting forastry pi'odjction 
(Pirantel ct aK* 1976), The yield was ossir-ed to be 2 tons par acre jsar 








Table T, footnotes, continued* 


^ Assured to be lero bgcayse coal Is substituted for oil and gas* 

f 

^ Energy inputs for raising corn vary depending on the technology' er^loyed, 
soil quality, rainfall, pest attack, and other factors,* Reported energy 
inputs for com production prorated per call on of ethanol range from 
35.000 to 74,000 BTU (Scheller and fbhr, 1976; ACR, 1978; Reilly, 1978; 
DOE, 1979b; Hertirark, 1979; h’eisz and Itarshall, 1979; Charters et a1,, 
1979), An average energy input for corn used to produce a gallon of 
ethanol is at least 45,000 BTU (Pimentel and Pimentel, 1979), 

y The value in brackets assunies a rechanical equivalency, i*e., that a 
gallon of gasohol will rrove an automobile as far as a gallon of oasoUne. 
A gallon of gasoline has an equivalent of 115,000 BTUs or as an equivalent 
of crude oil is 130,000 BTUs, A serious question exists concerning the 
assurr^ption that a rechanical equivalency of gasohol as gasoline exists, 

£/ Energy credit is taken for distillersi grains, which are produced as a 
by-product and used for anlifial feed. Reports of credits range from 1,000 
to 52,000 BTU per gallon produced (Scheller end llchr, 1976; D3E. 1979b; 
HerUmark, 1979; Wei St and Karshall, 1979; Charibers et al*, 19 79), For a 
50 million gallon per year ethanol plant with a well*designed dryfno 
facility, a credit of about 11,000 8TU was calculated 

^ Crop residue contains about IS nitrogen, 0,1S phosphorus, 0.9S potassium, 
0.6S calcium (KA5, 1978), Energy value as fertilizer uas calculated to 
be 3,000 BTU, 



Lignite Conversion to Ksthanol et S8.40/ton 


^ Materials 

Labor 

Utilities 

Other Operating Costs 

!/callon 1930 

0.09 

0.06 

0.01 

0.14 

oy 

Return on Investment at 
• 155 (DCF*) 

0.67 ■ S10.4C/m1111on BTU 


Bituminous to Methanol at $29.40/ton 


Materials 

Labor 

Utilities 

Other Operating Costs 

{/gallon 1930 

0.14 

0.04 

0.01 

Q.09 

Return on Investment at 
155 (DCF*) 

0.53 • $8.27/10111 Ion BTU 


-Discounted Cash r'low 
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Figure K Minufacturifici CusU* of Com to Ethftflol Based on flest Avail able'*” 

Tecbr.oloqy (E*il. Honohan, Dec, 1579* Personal comyntcatfcm, Pfi^ir Jnc ) 
Etbanol price is SK39/cal ^ before bv- s rodurt ibIpsI feed credit 1^* 



, . - PIcnt Size: SO cillHon ijalions Gt!ir,n3T/;/p 

F::eli Coal 0 $25/ton 

C:pfUl Invc-ste-nt - 175 mill fon 
^■‘lnvf^^.iJr?n3 cost ortTy - -iflt not fncl*y ?d 
'Sy-P.i.Vct jJIt ;c'jld cs f.s (P*A* vUii 

AvaiUblo^tlcHaolociy * "f.isd cs tciitlilly T j 

. technology tJirouph U,5. 


Kcv* P;iscT^aT csr.-jAfcation 

sra.&v?'J-.<a& 5 K= 
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APPENDIX 2 



Department of Energy 
Washington. D.C 20585 


. DRAFT 

July 26, 1980 


MEMORANDUM FOR THE SECRETARY 

FROHi Bert Greenglass, Acting Director 

Office of Alcohol Fuels 

SUBJECTS OAF Response to Report of the Energy Research 

Advisory Board on Oasohol 


Attached is the Office of Alcohol Fuels" response to the Energy 
Research Advisory Board (ERAS) Gasohol Report of April 29, 1980, 
As directed, this Office has conducted a review of the ERAB 
Gasohol Report and has responded in detail to the ERAS Report's 
recommendations. This response was prepared with information 
and assistance from the Solar Energy Research Institute (SERI), 
the National Alcohol Fuels Commission, the National Gasohol 
Commission, the National Alcohol Fuel Producers Association, 

EGSrG Idaho, Inc*, Congressional staff, and several other groups 
and individuals. 

The principle conclusions of the Office of Alcohol Fuels are as 
follows! 

1. The National Alcohol Fuels Program can and will meet 
the Administration's ethanol production goals, as well 
as those set by Congress in the Energy Security Act 

of 1980 (P.L, 96-294). The ERAB Gasohol Study Group 
estimates for 1985 ethanol production, which fail 
to take into account significant Administration and 
Congressional initiatives, are so conservative that 
one Illinois company alone expects to produce the ERAB 
Study Group's 1985 production estimate by the end of 
1981. 

2. Production of ethanol from biomass is commercially 
available and in widespread operation throughout the 
country today. The growing alcohol fuel industry is 
already reducing our dependence on Imported oil through 
increasing domestic ethanol production. On the other 
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hand, irfhile methanol production from coal looks attrac¬ 
tive to the ERAB Gasohol Study Group and oil companies 
such as Mobil Oil, which is involved In the methanol to 
gasoline process, it Is an unproven technology only now 
approaching the evaluation and demonstration stage in 
the U*S< Until acceptable plant reliability and extended 
operating experience ate achieved with methanol from 
coal, production cost estimates are not credible* While 
methanol as an alcohol has promise as a high grade liquid 
fuel, the Gasohol Report used assumptions and outdated 
information to needlessly pit one alcohol fuel against 
the other* Both ethanol and methanol are needed to back 
the nation out of the foreign oil barrel* 

3, Many technological and energy-saving advances in ethanol 

production processes are occurring at an accelerating pace- 
The Office of Alcohol Fuels is working with ethanol producers 
in many parts of the country who are realizing substantial 
energy gains now and expect even greater efficiencies in the 
near term* With these advances, the net energy balance of 
alcohol fuel product ion will continue to improve. The Office 
of Alcohol Fuels calculates that each gallon of domestic 
ethanol produced will permit a reduction of at least 1*5 
gallons of imported crude oil — three times the ERAB figure* 

4* The Administration's ethanol production goals can be met 

without an adverse effect on food supplies or prices- There 
are significant opportunities to use agricultural and food 
processing waste products and to develop high-yield energy 
crops for substantial production of ethanol, thereby reducing 
cost to the consumer* Further, the ethanol from grain 
process produces valuable, protein—rich co—products which 
are suitable for export and domestic use* 

S. Farm-scale ethanol production can strengthen the family farm 
by generating a steady cash flow to farmers while providing 
an uninterruptible supply of high-grade liquid fuel to power 
farm machinery leading to the eventual liquid fuel indepen¬ 
dence so much desired by the farming community. As a result 
of the Administration's ethanol program, interruption in 
imported oil deliveries will not seriously interrupt domestic 
food supplies to consumers. Farms producing ethanol can 
lessen the impact of rising energy prices on the cost of 
their products, thus keeping food prices to the consumer at 
an acceptable level* 
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In issuing its Gssohol Report, the ERAS Gasohol Study Group 
failed to take into account several events which occurred during 
the intervening period between the first draft and final report. 
The following events, which have substantial inipact on alcohol 
fuels development, occurred during this time; 

1. On January 11, 1980, the President announced a 
comprehensive National Alcohol Fuels Program to 
accelerate domestic production of alcohol fuels 
from biomass. The Program seeks to quadruple 
January 1980 alcohol production capacity by the 
end of 1980, and sets a target for domestic pro¬ 
duction capability of 500 million gallons during 
1981. 

2. On February 14, 1980, the Office of Alcohol Fuels 
was created within the Department to prc^ote 
ethanol production from biomass, and to implement 
the Administration's Alcohol Fuels Program. 

3. On April 2, 1980, the Crude Oil Windfall Profit 
Tax Act of 1980 ip.t. 96-223) was signed into 
law by the President. Among other incentives, 
the act continued for eight more years, from 1984 
through 1992, the four cent per gallon federal 
excise tax exemption for gasoholr provided new 
income tax credits for alcohol-gasoline blenders; 
and extended through 1985 tax credits for alcohol 
fuel production equipment. 

4. The Energy Security Act of 1980 (P.L. 96-294), 
containing additional financial incentives to 
stimulate alcohol fuels from biomass production, 
was advancing through Congress with increasing 
assurance of passage. 

5. Demand for gasohol at the pump steadily increased, 
with the number of service stations throughout 
the country offering gasohol to motorists nearly 
doubling. 

While conditions affecting domestic alcohol fuels development 
have changed dramatically, as evidenced by the events described 
above, these changes and their expected impact on the develop¬ 
ment and production capacity of the growing alcohol fuels 
industry were not mentioned or factored into the findings and 
recommendations of the Report, which was undertaken on a guick 
turnaround basis. Thus, the ERAB Report, which was based upon 
data available prior to December 1979, was significantly out 



of date due to Congressional and Administration alcohol fuels 
initiatives which occurred in the first four months of 1980. 

For this reason, official endorsement of the ERAS Report or 
support of those findings and recommendations which are incon¬ 
sistent with the Alcohol Fuels Program could interfere with 
attainment of the Program's ethanol production capacity goals. 

Best available technology is continuing to change with improve¬ 
ments occurring almost daily throughout the alcohol fuel pro¬ 
duction cycle. This is not all happening at the direction of 
the Federal Government or the major clients of the Departments 
involved. The American people have accepted the challenge 
measured by the rising cost of imported petroleum and are 
determined to establish viable liquid fuel alternatives. 

We will keep both you and the ERAB informed of the progress in 
reaching our production goals established by the Administration 
and the Congress. 
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Comments by the DOE Office of Alco»iol Pucl» (OAF) 
on the 

ENERGY RESEARCH ADVISORY BOARD (ERAS) 

April 29e 1980 GASOHOL STUDY GROUP REPORT 


BACKGROUND 


The Gasohol Study Group of the Energy Research Advisory 
Board (ERAS) was hastily convened at the request of the 
Under Secretary« and met for two days, on December 10 and 11, 
1979. By all accounts, the Study Group agreed upon a number 
of findings and recommendations at the two day meeting, and 
issued a draft report two days later, on December 13, 1979. 

Less than five months later, on April 29, 1900, the Study 
Group submitted its final Gasohol Report to ERAB Chairman 
Dr. Solomon J. Buchsbaum with only minor revisions. The ERAB 
Report concluded that ethanol production would probably reach 
only 200-300 million gallons per year by 1985, at that rate 
displacing less than one percent of projected U.S. gasoline 
consumption. The Report also concluded that by utilizing the 
"best available" technology expected between now and 1985, the 
net energy balance is about zero for ethanol produced from corn 
and other crops in fermentation/distillation plants fueled by 
but that if such plants were fueled by coal or wood, 
each gallon of ethanol produce^l could save roughly 0.5 gallons 
of oil. The Report recognized that gasohol technology is in a 
continuous state of flux, but is being continuously improved 
by research in many areas. It made specific findings and 
recommendations on a wide range of issues, including gasohol 
energetics and economics, impact on food and the environment, 
production goals, forestry and agricultural residues, and 
methanol from coal. 

In issuing its Gasohol Report, the ERAB Gasohol Study Group 
failed to take into account several events which occurred 
during the intervening period between issuance of the first 
draft and submittal of the final Report. The following events, 
which have substantial impact on alcohol fuels development, 
occurred during this time* 

1. On January 11, 1980, the President announced a compre¬ 
hensive National Alcohol Fuels Program to accelerate dom¬ 
estic production of alcohol fuels from biomass. The 
program seeks to quadruple January 1900 alcohol production 
capacity by the end of 1980, and sets a target for domestic 
production capability of 500 million gallons during 1981. 
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, On February 14, 1980, the Secretary of Energy created an 
Office of Alcohol Fuels to promote ethanol production from 
biomasa, and to implement the Administration*® Alcohol Fuels 
Program. 

3, On April 2, 1980, the Crude Oil Windfall Profit Tan Act 

of 1980 (P-t. 96-223) was signed into law by the President. 
Among other incentives, the act continued for eight more 
years, from 1984 through 1992, the four cent per gallon 
federal excise tax exemption for gasohol; provided new in¬ 
come tax credits for alcohol-gasoline blenders; and extended 
through 1985 investment tax credits for alcohol fuel pro¬ 
duction, 

4. The Energy Security Act of 1980 {P,L, 96-294), containing 
additional financial incentives to stimulate alcohol fuels 
from biomass production, was advancing through Congress with 
increasing assurance Of passage, 

5* Demand for gasohol at the pump steadily increased, with the 
number of services stations throughout the country offering 
gasohol to motorists nearly doubling. 

While conditions affecting domestic alcohol fuels development 
had changed dramatically, as evidenced by the events described 
above, these changes and their expected impact on the develop¬ 
ment and production capacity of the growing alcohol fuels 
industry were not mentioned or factored into the findings and 
recommendations of the Report, Which was undertaken on a quick 
turnaround basis. Thus, the ERAS Report was based upon data 
available prior to December 1979 that was significantly out of 
date due to Administration an^l Congressional Initiatives in the 
first four months of 1980, 

Following the release of the ERAS Gasohol Report, on May 1, 

1980, in a memorandum tO the Secretary from E, Stevens Potts, 
the Office of Alcohol Fuels (OAF) expressed its initial con¬ 
cerns regarding the composition of the Study Group and the 
objectivity and scientific basis of its Report. Dr* Ruchsbaum 
forwarded the ERAS Report to Secretary Duncan on May 2, 1980, 

On Hay 7, 1980, the Secretary asked the Assistant Secetary for 
Conservation and Solar Energy to "direct the Office of Alcohol 
Fuels to review and respond in detail to the Report*® recommen¬ 
dations and report back to me**," The attached response includes 
Information provided by the Solar Energy Research Institute 
(SERI), Congressional staff members, the National Alcohol Fuels 
Commission, EG&G Idaho, Inc-, the National Alcohol Fuels Produ¬ 
cers Association, and several other groups and individuals. 
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The ERAB Gasohol Report may have a negative impact on government 
officials* loan administrators and other financial decision¬ 
makers who may not have adequate knowledge of this new industry 
to put the Report's findings and limitations in proper perspec¬ 
tive. These officials* who rely on the government for factual 
information* may use the Study Group's apparent authority as 
an excuse for inaction* thus adversely affecting farmers* 
small fanning cooperatives and businesses attempting to compete 
with their monied rivals for limited capital. 

The ERAB Report will have little impact on the major corpora¬ 
tions* which are currently expanding the existing gasohol 
market. Scientists, engineers* economists* and market analysts 

• in these companies are compiling their own data to evaluate 
the market value of alcohol fuels. As evidenced by the major 
energy corporations' increasing interest in alcohol fuels* 
many big companies* such as Texaco (which has made a major and 
extremely valuable contribution to the nation's gasohol program) 

# and Ashland Oil* are producing or exploring the feasibility of 
producing this alternative fuel. 

The purpose of this response is to present OAF views on several 
important issues discussed in the ERAB Report and to critique 
the Report fairly and accurately. It was also necessary to 
raise issues not addressed by the Gasohol Study Group in order 
to present the full story of alcohol fuels. In responding to 
the ERAB Report* it is important to recognize the parameters 
and limitations of the Study Group that developed the Gasohol 
Report and to seek a common ground and positive results. 

MAJOR CONTRIBUTION OF THE ERAB REPORT 

The ERAB Report correctly highlighted several issues relating to 
alcohol fuels production* such as environmental protection and 
the potential loss of top soil; the responsibility to provide 
feed and food to the world market; the need for additional invest 
ment protection incentives; and the inadvisability of additional 
financial incentives beyond those already signed into law. 

To this we would include measures relating to alcohol fuels 
contained in the Energy Security Act of 1980 (P.L. 96-294). 

SIGNIFICANT LIMITATIONS OF THE ERAB REPORT 


The OAF response outlines eight major areas of the ERAB Report 
which could be misleading and, in some cases* factually incorrect 
Despite its contribution* the Gasohol Report did not adequately 
address: 


1. Realistic production estimates; 

2. Food versus fuel issues; 

3. Net energy balance considerations; 

4. Current and projected technological advances; 

5. Potential for reducing production costs; 

6. The critical need to reduce America's dependence 
on imported liquid fuel; 

7. Problems of methanol compared to ethanol production; and 

8. Values and uses of C02. 
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The Report's flaws center around the use of outdated information 
and the authors* preference for methanol production from coal 
as well as the conversion of cellulose into ethanol. For example^ 
no reference was made to the fact that a modern, industrial'-sized 
ethanol plant, using starch or sugar feedstocks, can readily 
accommodate the alternate cellulose substrate with an addition 
to the front end of the plant. Cellulose simply becomes another 
source of fermentable sugars to be processed through the ethanol 
plant. Failure to include the fact the cellulose conversion 
to fermentable sugars complements the existing ethanol industry, 
while Implying that methanol from coal and ethanol from cellulose 
are promising technologies, is particularly misleading. In 
fact, increasing production of ethanol from starch and sugars 
is developing a market for all alcohols, %i»hile providing an 
industrial base for cellulose conversion. 

In responding to the ERAB Report, it is important to recognize 
that although the basic principles of fuel alcohol production 
have been known for centuries, many new technologies relating 
to the production, formulation, and use of fuel alcohol are 
currently in various stages of development and implementation. 

The testing and compilation of scientific data for ethanol 
are still being pioneered by equipment manufacturers, producers, 
research laboratories, as well as at colleges, vocational 
schools and other institutions. 

The educational process now occurring in the farming, business, 
industrial and academic vx>rld will develop the current and 
emerging body of knowledge of alcohol fuels into a new field 
of applied science. Until that happens, opinions and projections 
regarding fuel alcohol technologies will be only as strong or 
as valid as the research on which they are based and the actual 
demonstration of the technology. This is Where advances in 
the areas of alcohol fuels differ considerably from other 
liquid fuel technologies. There are thousands of conventional 
as well as "farm, basement and backyard" laboratories and demon¬ 
stration sites throughout the country vhere efforts are underway 
to improve the technology. 

Recognizing that there are still too few experts in the field 
and that our current knowledge is not yet adequate to predict 
the future of alcohol fuels with complete confidence, it is 
incumbent on everyone to surface and discuss issues and 
concepts in a manner that advances science and benefits the 
nation. That is the spirit in v^hlch this OAF response to the 
ERAB Report was prepared. 



1- REALISTIC PRODUCTION ESTlHATES 


The ERAB Report undereatimated realistic near-tem domestic 
ethanol production capability and thus is inconsistent with 
the Aainini at ration * s ethanol production targets as well as 
those of the Congress. m the Chairman's May 2, 1980 letter 
to the Secretary, Hr. Buchsbaum stated: ‘’Ethanol production as 
a near-term (mid 1980‘s) partial solution to liquid fuels 
[based on current incentives) will probably reach 200-30D million 
gallons per year by 1905," 


In developing its production estimates, the Gasohol Study 
Group failed to take Into account several Administration and 
Congressional Initiatives, such as the President's announcement 
® National Alcohol Fuels Program, creation of 

the Office of Alcohol Fuels, passage of the Crude oil Windfall 
Profit Tax Act fP,L. 96-223), alcohol production incentives in 
the Enerp Security Act of 1980 (P.L, 96*294) and growing demand 
for gasohol at the pump, which had occurred during the intervening 
period between issuance of the first draft and transmittal of 
Report. These events had a substantial impact on 
alcohol fuels development and should have been factored into 
any realistic ethanol production estimate. 

With the Incentives already in place in July, 1900, the country 
can reach an annual production capacity of 500 million gallons 
during 1981, and may be producing as much as five times that 
amount by 1985. Archer, Daniels Hldland, an Illinois company, 
that it will produce ethanol at a rate of 250 million 
gallons a year by the end of 1981. Thus, one company alone 
expects to produce the ERAB Study Group's 1985 production esti- 
mate by the end of 1981. This was reported to ERAB at their 
May 1, 1980 meeting. 


The Congress, in the Energy Security Act Of 1980 (P.L. 96-294), 
set an annual production target of 920 million gallons of 
ethanol for gasohol by the end of 1982. in other words, the 
Congress wants over three times the ERAB production estimate in 
the time. There are no technical reasons Why 
the Administration s and Congress* production targets should 
not be exceeded. 


2. FOOD VERSUS FUEL ISSUES 

The Administration's ethanol production goals can be met with¬ 
out an adverse effect on food supplies or prices. For example, 
there are significant opportunities to use agricultural and 
food processing waste products and develop high-yield energy 
cr^s for substantial production of ethanol, thereby actually 
reducing its cost. Further, the ethanol from grain process 
produces valuable, protein-rich co-products Which are suitable 
for export and domestic use. 




Protein Rich Distiller‘s 


The ERAB Gasohol Report i,/ focusetl on ethanol production froiti 
grain, and discounted the substantial value of proteln-rich 
distiller* s ineal, a co-product of ethanol frocn grain production* 
ninety percent of the whole corn sold in this country goes to 
cattle feed* Similarly, most exported grain goes to developed 
countries Where it is used for animal feed. Thus, for the 
most part, this grain is not used to feed the world’s poor in 
underdeveloped countries. And in most cases* poor people 
cannot afford protein from animals fattened with imported 
grain, 1? At this very moment, our grain elevators and 
on-farm storage bins are overflowing, with grain stored on 
the ground. ^ This surplus will likely increase when the 
new harvest comes in from the farms, Yet people in this country 
and around the world continue to he hungry and undernourished. 
This famine is apparently more associated with economics, 
transportation and geopolitics than with food and feed supplies 
stored in the United States, 

The animal feed market can be maintained and further developed 
by exporting protein-rich distiller’s meal or wet and dry milling 
concentrates that can he combined with local carbohydrates and 
forage crops to balance the feed rations, S,6 / There is 
also an abundance of agricultural and food processing wastes 
that can be converted to ethanol, The co-products of this 
ethanol production can frequently be used as a new or improved 
source of animal feed and fertillster. 

Further, there is a major opportunity to use high-sugar, 
high-starch hybrid plants, such as sweet potatoes or sweet 
sorghum, that can be double-cropped to greatly increase the 
ethanol gallonage yield per acre, Z' Again, the co-products 
from processing these high-yield energy crops can often provide 
valuable distiller*8 meal. Under these conditions, a determined 
and prudently Implemented ethanol program will Increase rather 
than decrease the world's supply of high protein feed and 
food. Further, since distiller’s meal is already processed, 
is in a concentrated form and is cheaper and easier to store 
and transport than whole grains, It is possible that prices 
for certain consumer products, particularly meat, dairy and 
poultry products, can be marketed to consumers at a price fair 
to them and the farmers, ®L/ 

Many nutritionists express concern that Americans have too 
much starch and sugar in their diet, %J In response to this 
challenge, we have repeatedly seen that creative minds and 
competitive business, if dedicated to any goal, can find ways 
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of overcoming barriers. In this case, farm canmunities and the 
food industry are already finding ways to deliver valuable co¬ 
products, such as oil and high protein bran and gluten from wet 
and dry milling processes, and distiller's meal from small-scale 
alcohol production orocesses, to our tables in appetizing and 
nutritional forms. 12 / We must also, however, recognize our 
long-term agricultural responsibilities to the world. In 
doing so, we cannot expect a continuous flow of crops at less 
than the average cost of production to the farmers. 

Perhaps a part of this responsibility could best be met by 
establishing a "protein reserve" from the co-products of alcohol 
production, as well as small grains and other foods, that could 
be more immediately accessible with less spoilage or loss to 
those areas routinely troubled by hunger. This "reserve" 
would be more responsive to human needs than to geopolitical 
or profit motives. IJjlII/ Every nation must, to the extent 
possible, develop the capability to produce sufficient food 
and energy to meet most of its domestic needs. Neither can 
be supplied indefinitely from outside sources. 

Raising the specter of mounting prices and hungry faces if a 
portion of the starches and sugars contained in grains and 
broad leaf plants are separated from the protein and converted 
into high-grade liquid fuel is not going to help impoverished 
families, neighborhoods or nations. These starches and sugars 
are not their critical need. Rather, they need capital, 
technology, information, stabilized prices, jobs, and simple 
nutritional foods. Economical and energy efficient alcohol 
and fooil co-production in many parts of the world will be of 
considerable help in meeting those needs. 

Rising Cost of Food 

In addition, the rising cost of food in this country is far 
more closely connected to energy and middleman costs — trans¬ 
portation, processing, packaging and marketing — than to the 
price farmers receive for their crops. 12/ For example, in 
June, 1979, the net farm value of the wheat ingredient in a one- 
pound loaf of white bread was 4.5^. The average retail price 
for that loaf of bread was 41.2^. !£/ Since 1970, the 
price of corn has risen by 55 percent (the market price Mr 
bushel of corn was the same in 1978 as it was in 1948) 12/ 
v/hile the price of food bought by consumers has doubled. 12/ 

The escalating cost of petroleum iZ/ — a tenfold increase 
since 1973 — has affected food prices and placed a substantial 
financial burden on farmers. (See Table 1 below for a comparison 
of corn to imported crude oil prices.) 


0 










TARLK 1 



1*70 11 17 13 11 IS 1* 17 It 7* 

Average Importetl Crude Oil Price/Barrel 

Sources Energy Information Administration, 1980* 

Average Corn Price/Buahel 

Sourcei U.S* Department of Agriculture, 1980. 






Litnits to Preductlen 


The EBAQ (Saeohol Report used data on Increasing population iJl^ 
and declining acreage for crops 12' as a basis for ita low 
estimate of alcohol production capability* The Report stated 
that ethanol production can be expected to reach about 200-300 
million gallons per year by 1905 (far less than the Administra¬ 
tion's 1985 goal 15' of 2 billion gallons per year) without 
interference with the world *b food supply (assuming current 
agriculture conditions)* However, other estimates (see Table 2) 
are much higher than this ERAS estimate. It is difficult to 
determine the basis for the ERAB production estimates which 
are lower by more than an order of magnitude compared to other 
reputable estimates * 


TABLE 2 

SUMMARY C3F ETHANOL PRODUCTION 
POTENTIAL FROM SELECTED SOURCES IN THE 
1981 - 1985 TIME FRAME 


ethanol PRODUCTION POTENTIAL (10^ gallons) 


Source 

Low 

High 

Reference 

101 increase In grain/ 
sugar crop production 

l.€ (a) 

2.7 

USDA (b) 

Exported corn (20 to 

05% used for alcohol 

0*07 

3*7 

USDA fb) 

production) 




Unu se 3 Crop!a nd 

5.2 

8,7 

Purdue (c) 

Food Processing Wastes 

0.5 

8*17 X 

0*6 

10^ gals- 1^ X 

DOE (d) 

10® gala* 

ERAB 

0,2 X 

10^ gals, 0,3 X 

10® gals.ERAB (e) 


(a) Estimate by Purdue University investigators from "set-aside 
lands *" 

(b) Agricultural Statistics, 197B, U.S*DpA*, U*S. Government 
Printing Office, Washington, D.C- (1979)* 

Cc) W- E. Tyner and D*C* Doering, Changing Energy Use Futures, 
pp. 1925-1832, 

(d) The Report of the Alcohol Fuels Policy Review, DOE/PE-0012, 
U.S, Government Printing Office, Washington, D*C. (1979)* 

(e) ERAB Gasohol Study Group Report, April 1980* 
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New Agricultural Opportunities 

The ERAB Gasohol Report did not consider, for example, any of 
the existing and promising opportunities to expand agricultural 
production by altering cropping practices, such as conservation 
tillage, 21 , 22 / ^nd by putting marginal lands into productive 
use while actually enhancing the environment. In many parts 
of this nation and the world, there are vast uncultivated 
acreages suitable for high-yield energy crops such as sweet 
sorghum, fodder beets, milo, honey locust, cassava, Jerusalem 
artichokes, manioc and cattails as well as other crops adopted 
to specific climatic and soil conditions. On the average, 
productive acreages of corn can be expected to produce about 

2f>0 gallons of ethanol per acre per year. Some crops, ^ 

such as sweet potatoes and fodder beets may be as much as 

three times more productive than corn. Preliminary data on 

cattails indicate that two crops of cattails per year can 

produce as much as ten times as many gallons of ethanol per 

acre than corn. Pineapple and sugarcane also have attractive # 

productive possibilities. 22' 

Further, the ftolar Energy Research Institute (SERI) has identi¬ 
fied opportunities for major increases in ethanol production 
through different cropping patterns without challenging the 
food or feed markets. SERI found the following: 

In animal feed rations, especially feedlot cattle and 
dairy cows, the nitrogen content of the feed is care¬ 
fully controlled based on the weight of the animals 
and/or the stage of the lactation period. Common 
protein sources for feed rations include soybean meal, 
cottonseed meal, corn gluten feed, and distiller's 
dried grains.[*] Of the total protein feed supplement 
used nationally in 1978, soybean meal comprised 70.8%. 

However, the ... literature indicates that DDC and 
DOGS are much more beneficial as sources of protein 
due to their ability to escape rumen digestion, and 
thus be more available for absorption by the animal. 

Although the "concept" of by-pass protein is relatively 
new, the fact that DDG and DOGS are better in terms of 
weight gain and milk production has been documented for 
many years. This Is also substantiated by the premium 
price they command on the protein market. 

Soybean Meal (44%) $.206/lb N 

DOGS $.290/lb N 

The by-pass value of soybean meal is very low, approxi¬ 
mately 28%, while DDG and DDGS have by-pass values of ^ 

53% and 38% respectively. 


[*] Editor's Note: It is not necessary to dry distillers grain 
if it is fed to animals within a few days. Dried distillers grain 
is usually abbreviated DDG. When DDG is combined with solubles 
in the stillage, it is abbreviated DDGS. 






Therefore, utilization of corn for fermentation 
to alcohol should not be looked at in terms of 
a loss, because the protein is conserved and 
could be used to replace soybean meal in 
feed rations, resulting in more efficient feed 
rations. Instead of using corn for metabolizable 
energy (carbohydrate), more forage crops would 
be used. This would result in economic problems 
for both soybean processors and current producers 
of DDGS, but supply and demand would take care 
of this. 

There has been a major shift in patterns of crop production 
in the relationship of soybeans to corn since World War II 
(see Table 3). With the introduction of large amounts of 
distiller's meal into the marketplace (about 17 pounds per 
bushel of corn converted into ethanol), there will likely be 
a significant shift in the soybean to corn ratio, which will 
benefit the environment. Top soil loss in soybean production 
is considerably higher than in corn. It is recognized that 
soybeans are leguminous v^ile corn is not. However, with 
prudent soil maintenance programs, including the use of cover 
crops, corn will be more environmentally enhancing than 
soybeans. 

The ERAB Report made little mention of these important 
opportunities to stabilize feeding costs and reduce top 
soil loss as a result of prudent ethanol production. 



U,S, HARVESTED ACREAGE OP 
CORN AND SOYBEANS, 1924 - 1978 



Corn 

Soybeans 

Year 

{106) 

(10^) 

1^24 

100-4 

0,4 

1929 

97-S 

0.7 

1934 

92.2 

1.6 

1939 

0B- 3 

4.3 

1944 

94.0 

10.2 

1949 

85,6 

10.5 

1954 

fiO.2 

17,0 

1959 

81-9 

22.6 

1964 

65.4 

30.8 

1969 

63,2 

40.9 

1974 

76,7 

52.4 

1978 

75,1 

63.3 


Source; U*S* Department of A9riculturer 
Agricultural Statistics> 1979 


Strengthening the Family Farm 

The United States has a strong agricultural economic base — 
our agricultural products provide a critical foundation for 
this nation's economy and well-being, as well as a positive 
contribution to our international balance of payments- For 
too long, this foundation has been sustained, in large part, 
by the increased value of the farm land rather than by the 
increased value of the agricultural and energy products 
raised on that land. 

The ERAB Report made only passing mention of one of the major 
contributions that the ethanol industry will make by permitting 
farmers to earn profits from the productivity of their land 
and their own Ingenuity rather than from the increasing value 
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of ttiat land. Farmers see the production of fuel alcohol as a 
way to generate a steady cash flow and thereby keep themselves 
and their families on their farms. For example, a small still 
can generate a cash Income for a farming family within four 
days of installation, Farm-scale ethanol production pro¬ 

vides a viable solution to three serious pr;3blems facing the 
farmer — rising energy costs, interruption of energy supplies 
and unsteady cash flows, 

3, NET ENEI^GY BALANCE CONSIDERATIONS 

The ERAB Report concluded that "utiltzing the best available 
technology before 1905, the net energy balance is about zero 
for ethanol produced from corn and other crops In fermentation/ 

4 distillation plants. If the fermentation/distillation plants 

are fueled by coal or wood, each gallon of ethanol produced 
could save roughly 0.5 gallons of oil." IS/ 

Many technological and energy-saving advances In ethanol 

• production processes are occurring and being implemented at an 
accelerating pace. Ethanol producers in many parts of the 
country are realising substantial energy gains now and expect 
even greater efficiencies in the near term. As these advances 
are implemented, the net energy balance Of alcohol fuel produc¬ 
tion will continue to improve. 

Energy balance is a non-issue to the extent that domestic ethanol 
production {utilizing non-petroleum sources) reduces our depen¬ 
dence on imported oil. The U.S. General Accounting Office, in 
a June 3, 1900 report on the potential of ethanol as a motor 
vehicle fuel, addressed the net energy balace issue and stated, 
"There is also a tendency to overemphasize net energy aspects of 
ethanol as a fuel, thereby losing sight of the real objective: 
producing usable liquid fuels. For example, using coal to fire 
the distilleries to process grains and other crops into ethanol 
may, as some studies show, result in a net energy loss. But 
the process produces a fuel which Is more readily adaptable for 
certain uses (e.g., motor vehicle fuel)." M/ 

Estimated Oil Savings 

Based on calculations set forth In Attachment A to this response, 
each gallon of ethanol produced could save as much as 1,64 
gallons of oil, or more than three times the amount suggested 
by the ERAS Gasohol Study Group, The estimated 1.64 gallon 
savings may be a conservative figure. For example, at a July 
1960 hearing on gasohol allocation before the Economic 
Regulatory Administration, one major oil company estimated 
that for every barrel of ethanol used as a gasoline blending 

# component, as much as two barrels of additional gasoline 
could be produced. 









Related Eriergy Balangg Considerations 


Although petroleum ie now being used to produce ethanol, this 
will certainly decline as petroleum prices rise and with the 
advent of improved farming practices, 1§/ including the 
conversion of biomass Into nitrogen fertiiiaiera using gasifiers 
and biogas, 12/ and the implementation of low energy starch 
and sugar conversion technologies 30,31#32 / currently under 
development* Vf^ile not directly relevant to the energy economics 
of alcohol production, the following two related issues are 
highly visible to the consumer and may outwei^ energy balance 
considerations in alcohol productions {a)^ the net energy 
balance of producing electricity from petroleum and methanol 
production from coal? and Cb} keeping energy dollars at home* 
These topics are discussed below. 

a* Net energy balance in producing electricity from 
petroleum 

If an appropriate end use of petroleum products is to achieve 
a positive "net energy balance" then it must be remembered that 
it takes about 3 Btu of oil to deliver 1 Btu of electricity 
while it takes about 1 Btu of oil to produce 3 Btu of ethanol. 
Currently, more than 500,000,000 barrels of oil a year are 
burned to generate electricity. Consumers accept the 3 j 1 
conversion loss in the net energy balance because of the 
convenience of electricity. However, if the nation requires 
high grade liquid fuels for Internal combustion engines and 
lower grade liquid fuels for electricity {used for lighting, 
heating and industrial purposes), the consumer should not be 
asked to help finance the conversion of a non-renewable, densi- 
fied form of energy (coal at 12,000 Btu/lbJ into a less dense 
form of liquid energy (methanol at 8,400 Btu/lb) for engine use 
when the coal can be burned directly in boilers as an oil sub¬ 
stitute to produce electricity with a potential crude oil savings 
of 500,000,000 barrels a year -- unless there are demonstrated 
economic, energy or environmental savings. 

The production of ethanol (11,000 Btu/lb) from a renewable, 
diversified source — biomass — is the reverse of the coal to 
methanol process; i,e*, a dense to a less dense fuel versus a 
diversified to a dense fuel, with the sun providing the principal 
source of energy to produce the diversified biomass. 

The ERAS Report reflected a preference for methanol from coal, 
which is best evidenced by the claimed economic advantage of 
methanol despite the lack of plant reliability data and extended 
operating experience in this country. Further, the footnote 
at page 22 of the Report referencing the Mobil Oil MTG process 
in the Report‘s description of the coal to methanol process 
again raises the entire question of conversion efficiency. 

The ERAB Report accepted a SO percent efficiency rate in con¬ 
verting coal to methanol, Mobil Oil claims an 85 percent 
efficiency rate In converting methanol to gasoline* 
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What ifl not statea is that the Wobil claitn of increasing the 
energy content of the liquid fuel by a factor of two, by going 
from methanol to gasoline, is accompanied by a decrease in the 
volumetric output by more than one half. 

Since methanol has many of the same favorable characteristics 
as a fuel additive, gasoline extender or straight fuel, as 
does ethanol, it is difficult to comprehend the claims for the 
energy advantage of the coal to gasoline conversion process, 

b. Keeping energy dollars at home 

The cost factors of producing or importing energy are especially 
important to consumers. The energy crisis tranelates into 
higher personal energy costs to consumers and inflation 
caused primarily by the trade deficit arising from the purchase 
of imported oil* The economical and energy efficient production 
of ethanol is a way to Keep money in local communities and in 
this country. These measures will stabilize energy costs, stem 
inflation, revitalize rural America, and create jobs. The 
American public recognizes that it must be more prudent in its 
use of both electricity and non-renewable high grade liquid 
fuels. The use of more visible, locally produced biomass 
fuels — growing biomass is a visible process -- will further 
encourage this favorable move to conservation- 

Also, most pioneers working on the alcohol fuels cycle realize 
that they are in the "Model A" stage Of development* They 
believe that within a few years the petroleum needed in the 
alcohol fuels production cycle can be reduced to nearly zero, 
thereby permitting each gallon of ethanol (G) to back out 
nearly two gallons of imported oil* 

4. CURRENT AND PROJECTED TEGBNOLOGICAL ADVANCES 


The ERAB Report used information vfriich was outdated at the 
time Of the Report’s release and which failed to recognize the 
many technological and energy saving advances occurring at an 
accelerating pace- For example, projections based on current 
operating data 11^ from Wenger Manufacturing, of Sabetha, Kansas, 
Of a typical SOO gallon per hour plant (plant yield of 2.5 
gallona/bushel of corn) indicate the following: 


Processing Step 


Energy Consurption 


Grinding 

Feeding and preconditioning 

Cooking 

Total 


284 Btu/gallon 
91 Btu/gallon 
2S41 Btu/gallon 

3016 Btu/gail»^ 
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Thi® does not include the 8611 Btu/gallon needed to bring the 
water in the liquefaction tank to 145 degreea F, under current 
processes, or the heat required for the distillation and 
distillers meal drying processes* However, much of this low 
temperature heat can be provided by solar energy or captured 
from the exhaust or cooling water heat from an internal combus¬ 
tion engine that la being fired by biogas or ethanol and used 
to drive the extrud:er- 

Also, the use of high temperature yeast; imnobilized cells in 
continuous column reactors? membrane technology or other 
devices to separate the alcohol, water and salts from the 
solids before distillation; and the use of liquid to liquid 

extractors or other low energy distillation techniques as 4 

well as vapor recompressors, heat exchangers and water recycling 

systems, will further reduce the energy requirements in the 

next few years for the conversion of starch and sugar crops 

into alcohol, CO 2 and distiller*s meal# 34/ can assume 

that technologically advanced plants may be using less than ^ 

35,000 Btu/gal to complete the conversion to anhydrous ethanol 
in the foreseeable future. 11/ This is about 50 percent of the 
energy requirements cited in the ERAB Gasohol Report {69,000 
Btu/galJ, 

There are also major opportunities on the farming aide of the 
alcohol fuels cycle to reduce energy Inputs* Scientifically 
advanced energy and irrigation conserving farming practices; 
timely soil, water and biosphere monitoring and analysis; 
maintenance of the proper balance between micronutrients, 
micro-organisms and organic matter in the soil; Integrated 
pest management; conversion of biomass into the various solid, 
liquid and gaseous fractions? the rapid return of manipulated, 
composted or digested animal, human and crop waste to the 
soil; the use of cover crops and crop rotation; the optimum 
use of solar — passive, active, and photovoltalcs, as well as 
wind, geothermal and low head hydro; and conservation practices 
in general — cogeneration, waste heat recovery -- will greatly 
reduce the energy requirements for growing food, feed, fiber, 
biofuel, fertilisers and chemical feedstocks* 

The EEAB Report said that 45,000 Btu are used to grow the 
feedstock that will convert into a gallon of ethanol* A reduc¬ 
tion to 30,000 Btu of energy required to produce crops that 
convert into a gallon of ethanol is readily attainable. Not 
all this 30,000 Btu is chargeable to ethanol. For every bushel 
of $2*60 corn fermented. It is possible to receive $1.86 for the 
sale of co-products, and $4*50 for the alcohol* Sale of 
alcohol represents about 70 percent of the total revenue* Assuming 
that the energetics of conversion will somewhat resemble the 
economics# it is possible to charge a significant amount of the 
energy required to grow the crops to the other co-products* 

Further, for every pound of corn harvested from the fields, 

one pound of stover Is left behind as waste. If 30 percent of 

this waste can be removed without negatively impacting soil r 



fertility and conservation* another 15 percent reduction in the 
energetics attributable to the production of ethanol is possible. 
This reduces the energy input for farming to produce one gallon 
of ethanol to below the 30*000 Btu estimated above. 

Basically* the ERAB Report used data from yesterday's agriculture 
and ethanol production practices* when the cost and availability 
of energy was of little consequence* to describe an alcohol 
fuels industry of tomorrow where the cost and availability 
of energy will be paramount. 

5. POTENTIAL FOR REDUCING PRODUCTION COSTS 

The ERAB Gasohol Report erred in its analysis of carbohydrate 
feedstock costs by failing to include co-product credits in its 
calculations. According to the ERAB Report* "the cost of corn 
constitutes about 73% of the manufacturing cost of ethanolr hence, 
process research directed to other areas of cost reduction will 
have little impact." (Eh^phasis supplied) In overlooking the 

value of the co-products of ethanol production* the Study Group 
ignored the varied economic factors currently accepted in analyzing 
and balancing the cost of producing fuel grade ethanol. IZ' 
Consequently* the economic conclusions and projections arrived 
at in the ERAB Report are not in step with the economics of 
current alcohol fuel production technology. 

As a contemporary example* the co-products from a wet milling 
operation are worth $1.88 per bushel* according to the current 
market value of each* as quoted by Archer* Daniels Midland 
Company. 1®/ The following table is based on current (May 27, 

1980) figures: 

TABLE 4 

WET CORN MILLER'S YIELDS AND ECONOMICS PER BUSHEL OF CORN 


Product 

Yield lbs. 

$/lb. 

$/bu. yield 

Co-Products 

Corn Oil 

1.7 

0.235 

0.40 

Gluten Meal 

3.0 

0.107 

0.32 

Gluten Feed 

14.5 

0.049 

0.71 

CO 2 

15.0 

0.03 

0.45 

Residues & losses 

6.8 

Tl.6' 

“““ 

1 CD 

1 CD 

1 • 

uv 

Alcohol 

Ethanol, 2.5 gal. 

15.0 

1.80/gal 

$4.50 

TOTAL 

H lbs. 

$6.38 

Cost of raw corn 

(May 1980) 

56 lbs. 


$2.60 

Cost of feedstock as percentage of 
current return value of co-products 


40.7% 













The market value of corn on May 27, 1980 was $2.60/bushe], 
according to the Kansas City Board of Trade. I?/ 

Bushel of corn.$2.60 

Less Return value of co-products .... 1.88 

Net carbohydrate cost.$6.72 

Based upon the current cost of corn less the current return 
value of the co-products, the net carbohydrate cost of the 
2.5 gallons of ethanol produced from a bushel of corn 12/ 
is $0.72 per bushel or $0.29 per gallon Cfeo.72 x 2.5 (gallons 
of ethanol per bushel — it is possible to reach a theoretical 
2.70 gallons of ethanol per bushel) * $0.29]. If, for the 
sake of example, the figures in the ERAB Report are accepted 
as accurate, then the net carbohydrate cost of a gallon of 
ethanol would be 73 percent of $1.20 per gallon (the ERAB 
manufacturing cost), or $0.92 per gallon, $0.63 per gallon 
higher than the $0.29 per gallon arrived at above. Addition- 
nally, if the current cost of corn is used, utilizing the 
Report's figure of 73 percent of manufacturing cost, this 
would lead to a per gallon ethanol production cost of $0.40 
per gallon, approximately one-third of the Report's estimate 
(73/100 « 0.29/x, with x « 0.40). 

Additionally, if the $1.20 per gallon figure is accepted, then 
the net carbohydrate cost of $0.29 plus other costs of $0.28 
($1.20 - $0.92) results in a total manufacturing cost of $0.57. 
Therefore, about 50 percent of the cost of manufacturing alcohol 
is in debt service, energy, maintenance, supplies and labor — 

®11 of which can be reduced with financial aid from the government 
and process research and assistance from the scientific and 
technical community in improving crop growing and conversion 
efficiencies. 

Taken as given, the figures set forth in the ERAB Report lead 
to results which are misleading when compared to actual current 
data, as opposed to estimates. ERAB thus overlooks the major 
opportunities to reduce the cost of producing the feedstock, 
converting the feedstocks to ethanol and other co-products and 
developing new markets for these co-products. 

The data used in the calculations above were based on actual 
May 27, 1980 market figures. As of July 25, the price of corn 
to Archer, Daniels Midland had increased to $3.07 per bushel 
from $2.60. The value of the co-products has also increased, 
but not as much; the cost of fuel grade alcohol has remained 
approximately the same, indicating that the cost of alcohol is 
not directly geared to the price of the feedstock. Consequently, 
the cost of the feedstock as a percentage of return value of co¬ 
products has risen from about 41 percent to 46 percent. Under 
these circumstances, the cost of corn still constitutes less than 
50 percent of the manufacturing cost of ethanol produced. 





6. THE CRITICAL NEED TO REDUCE AMERICA'S DEPENDENCE ON IMPORTED 

LIQUID FUEL 

Advanced Engine Technology 

The ERAD Report recognized but failed to address the major 
cause of the Nation's energy and economic drain which Is rooted 
in the country's dependence on internal combustion engines 
fueled by refined imported petroleum, li./ The transportation 
sector accounts for 25 percent of our total annual energy 
consumption. 11/ We use approximately 6.5 million barrels 
of gasoline a day in the U.S. 11/ 

If domestic high grade renewable liquid fuels can be produced 
in this country in the near-term to burn efficiently and cleanly 
in existing, modified, or newly-designed engines, the economic 
drain of American dollars to petroleum exporting countries 
will be dramatically reduced. The Administration's target 
of 500 million gallons of ethanol production during 1981 will 
reduce the need to purchase over 18.3 million barrels of oil 
outside the U.S. at an estimated direct savings of more than a 
half billion dollars. 1£/ This figure does not ta)ce into 
account the multiplier effect of retaining capital in local 
communities and in this country. 

Pioneering efforts in the development of new fuel sources will 
not only reduce dependence on imported oil, £5/ but will also 
help to stabilize fuel costs !£/ and stem inflation through the 
competitive advantages of U.S. agriculture. £2/ Keeping money 
spent for energy in local communities where all citizens can 
benefit from the multiplier effect is an important consideration 
in evaluating energy options. 

Further, the ERAB Report made no mention of the many innovations 
coming on line that will significantly increase the combustion 
efficiency and improve the economics of using formulated alcohol 
fuels. £§/ Alcohol — both ethanol and methanol — are simple, 
one component fuels while gasoline £2/, a complex mixture of 
several hydrocarbons, has evolved and improved during this 
century. l£/ Formulated alcohol fuels, other than for racing 
cars at events such as the Indianapolis 500, have received 
little attention and little developmental support. 11/ 
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Now^ liowever, American creativity and mechanical genlge are 
coming Into play and engine modifications as well as new designs 
are appearing all over the country ii/, including: manifold 
designs? preheaters? fuel vapor1 sets, injectors and inductors? 
compression ratio and timing modifications? exhaust recycling 
systems? and fuel additives and new formulations, as well as 
other advances such as turbocharging« 53 / 

In general, current engines can accommodate gasohol and some 

alcohol formulated fuels, 54/ However, simple and more complex 

modifications now coming on line will put these fuels in a much 

more favorable competitive position, S/ Although the ERAB Report 

did not address this issue, alcohol fuels (ethanol and methanol) 

are generally judged against gasoline and diesel burned in i 

engines designed specifically for the latter fuels. We should 

begin to re-evaluate the value of all alcohol fuels combusted 

in engines specifically modified or designed for their use so 

that we can fairly and accurately compare formulated alcohol 

fuels with gasoline and diesel, A Btu of alcohol does more t 

work than a Btu of regular unleaded gasoline, and on a Btu 

basis, alcohol blends are generally better than atraight gasoline. 

Iirprovinq National Defense 

In the event of a serious curtailment of oil imports, or a 
major natural or man-caused disaster, an extensive and dispersed 
alcohol fuels production capacity will be of critical importance 
in ensuring a steady flow of ethanol to fuel farming equipment, 
thereby permitting continued agricultural production and distri¬ 
bution. Under the adverse conditions described above, tankers, 
barges, refineries and pipelines may be of limited value In 
supplying fuels to farms. Further, by having ethanol Immediately 
available to farming areas, more gasoline and diesel would be 
available to meet critical, non-agricultural needs. There is 
precedence for this — the sizeable fermentation ethyl alcohol 
capacity that existed during World War II was utilized under 
emergency conditions to provide the required ethyl alcohol to 
produce synthetic rubber. 

As the world advances its arsenal of nuclear weapons, it 
becomes increasingly important that the United States have the 
capability to withstand a preemptive first strike. It is 
important to recognize the valuable contribution of a highly 
dispersed, self-contained liquid fuel production system to 
serve the vast O.S, farming ccmmunity in determining the strategic 
defenses of the United States," according to the Former Chairman 
of the Chiefs of Staff, Admiral Thomas H. Moorer, U,S.N, 

(Ret), 

i 


4 
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The ERAB Report said that “ethanol can be produced on individual 
farms in small-scale operations and the wet stillage fed to 
livestock. Although the total energy contribution will probably 
be small, these small-scale units would offer a degree of family 
sel f-sufficiency. ** 

This comment disregards the fact that farmers are totally 
dependent upon a timely flow of fuel to power farm machinery. 
When fuel supplies to the farmer are interrupted, seeds are 
not planted, fertilizers or pesticides are not applied, and 
crops are left to rot in the fields. Thus, it is not only a 
matter of energy self-sufficiency, but more a matter of the 
reliability and continuity of supplying agricultural products 
Which is at stake. In this case, energy self-sufficiency 
means energy self-dependence. Interruption in imported oil 
deliveries need not interrupt delivery of domestic food sup¬ 
plies to consumers. A steady flow of food supplies is best 
ensured when dispersed farm-scale ethanol production is encour¬ 
aged and the contribution of such production is recognized as 
essential to our national security. It should be remembered 
that 11 million cows in the United States produce 15 billion 
gallons of milk. An equivalent level of ethanol production in 
the rural areas would go a long way towards making the nation's 
farms energy self-dependent. 

7, PROBLEMS OF METHANOL COMPARED TO ETHANOL PRODUCTION 

The ERAB Report touched briefly and only superficially on the 
environmental problems of methanol and then generally focused 
on the negative aspects of ethanol production. No mention was 
made by ERAB that CO 2 buildup in the upper atmosphere will 
be tempered by alcohol production from biomass (CO 2 is extracted 
from the atmosphere by growing plants) and worsenea by methanol 
production from coal. A growing number of scientists regard 
CO 2 buildup as a major environmental problem stemming from 
the ever-increasing combustion of fossil fuels — oil, gas and 
coal. 

The major environmental concerns associated with conversion of 
coal to methanol were mentioned only superficially in the ERAB 
Report. The Gasohol Study Group must have known that the water 
needs and waste water treatment requirements as well as the 
release of carcinogenic materials into the environment are far 
more serious in the process of converting coal to methanol 
than in the more benign conversion of biomass to ethanol. 

Much lower temperatures are needed to convert biomass to ethanol 
than coal to methanol, for which temperatures in excess of 
1000 degrees F. are required. Although these temperatures 
are not excessive, some scientists are becoming increasingly 
concerned about the primary and secondary effects of high 
temperature energy conversion systems. Further, ERAB did not 
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discuss the management of the sludge generated by coal to 
methanol as a significant environmental consideration- The 
ERAB approach of favoring methanol production from coal over 
ethanol from biomass unnecessarily pits one energy system against 
another when those systems can and should be complementary. 

For example, there are millions of acres of non-producing {in 
terms of biomass) peat bogs in the United States, Peat could be 
converted into hundreds of billions of gallons of alcohol fuels. 
The residual high organic material could be combined with mineral 
rich subsoili contoured and transformed into productive farmland* 
putting this **non-productive" land Into food and energy crops 
could be a major advantage to local communities and the Nation* 
Further, in stripmined areas, prudent cultivation of energy 
and food crops will not only produce food, feed and biofuels, 
but will also develop top soil and restructure the watershed in 
an environmentally enhancing manner* 

The ERAB Report did not consider the production of methanol 
from cellulose* As reported in the SERI critique of the ERAB 
Report, this **is particularly difficult to understand in light 
of the growing body of literature on gasification and methanol 
synthesis from biomass, and the relatively high feedstock to 
fuel conversion efficiency of the new process," 

It appears that the economies of converting biomass to methanol 
would favor smaller, community-oriented plants, %i(hlle the coal 
to methanol process would require much larger, capital intensive 
facilities* Consequently, the initial cost to bring production 
on line will be much higher for large coal conversion plants 
than for smaller biomass conversion plants, with correspondingly 
lower capital costs per gallon. 

The ERAE Report failed to mention emerging and unforeseen tech¬ 
nical problems, particularly the lack of suitable equipment, in 
the coal conversion process, 11/ Severe Operating conditions, 
primarily high temperatures and pressures, are producing greater 
corrosion and erosion than was originally anticipated in pumps 
and valves* Mechanical failures have been attributed to 

haphazard equipment development as well as the harsh conditions 
in the pipes associated with the process* 12./ At this time, 
cost comparisons between ethanol from grain, a technology 
commercially available and in widespread operation, and methanol 
from coal, are suspect. Methanol from coal is still a relatively 
unproven technology only now approaching the demonstration and 
evaluation stage in the U*S* Until acceptable plant reliability 
and extended operating experience are achieved with the latter 
technology, performance, production and cost estimates are not 
reliable. However, the engineering delays in the conversion of 
coal to methanol will probably be overcome by the mid-i9e0*s. 



niie high-grade liquid fueli supported by the pioneering efforts 
in ethanol production, engine conversion and in cociisustion 
equipment will make a major contribution to the energy indepen- 
dence of the United State 

The ERAB Report, in discussing environmental factors Involved 
in alcohol production — ethanol and methanol — raised the issue 
of top soil loss* Without question, there is a critical need 
to protect the top soil, ground and surface %irater as well as 
perennial stands of biomass — ground, bush and tree cover — 
which in turn protect the watershed* It is likely that this 
can best be accomplished through less dependence on energy 
intensive, chemical intensive, capital intensive and mechaniz¬ 
ation intensive farming, and an advancement Into a more harmon¬ 
ious relationship with nature and an Increased appreciation of 
biological processes* 

Hopefully, the improved economics of farming with the advent 
of the alcohol fuels industry will reduce lnc«»!ie pressures and 
obviate stressed land manageinent practices generally associated 
with farming under severe economic pressures. This in turn 
may pjermit us to proceed with the major task of enhancing the 
nation's farming environment so that renewable biomass resources 
will in fact be fully renewable. We should also recognize that 
in certain parte of the country the production of ethanol from 
crops will compete with methanol from coal for limited supplies 
of water* This tradeoff must consider the quality of the water 
discharged from the respective processing plants* Again, there 
could well be a symbiotic relationship between the production of 
methanol from coal and the growing of biomass* 

8 * VALUE AND USES OF CO 2 

The ERAB Report failed to discuss the many uses of COj, Includ¬ 
ing its use in oil recovery, storage, refrigeration, 

food preparation, irrigation water, beverage carbonation, 

and air or water injection systems to accelerate the growth of 
terrestial and aquatic biomass. §1^ Where markets exist, . 
the current value of CO 2 is approximately $£*9^ a pound, 
and each bushel of corn produces 15 pounds of COj for a 
value of 50 * 45 * One firm Is offering to provide process heat 
from CO 2 oppressors to drive an alcohol plant in exchange for 
the CDj- —^ in this type of plant, as well as In many other 
facilities being driven by waste heat, the actual amount of 
new energy provided by petroleum fuels is close to zero, being 
used mainly for lighting and pumps* 



EVALUATION OF ERAS RECOMMENDATIONS 


Although the ERAS Report le misleactlng and incomplete in 
addressing some specific issues, portions of the Heport's 
fourteen recommendations are valid and should be accepted* 

The following is an analysis of each ERAB recommendation: 

li At this time, we generally agree with ERAB recommendation 
Number 1 that current incentives for investment in ethanol 
production are adequate, although it is unclear whether 
ERAB considered the provisions contaiped in the Energy 
Security Act of 1980 (P*L* 9e“294) in their recemmenaatlon. 
This combined package of incentives, those currently in 
place and those included in 96-294, should be 

adequate to stimulate the power ethanol industry. 

In order to reduce dependence on imported oil, biomass 
energy conversion systems should not use oil* Natural 
gas and propane should be used only when it is clearly 
advantageous both in dollars and net energy. Petroleum- 
based fuels should be phased out as coal and renewable 
energy sources become more routinely used as process heat 
for alcohol plants. However, in the near term (over the 
next 4 years], small-scale plants should be permitted to 
use any form of available energy. It will take about 
that length of time for the thermal energy industry (which 
produces boilers, heat exchangers, solar collectors, and 
kinetic heaters) to shift from petroleum-based fuel to 
coal and biomass fuels (including methane, alcohol and 
crop or forest residues), to solar for process heat, and 
to co-generation. By comparison, the oil companies refine 
Imported oil with natural gas (as a heat source] and are 
under no pressure to shift to coal or biomass as a process 
fuel. 


2i We disagree with ERAB recoramendation Number 2, Which sets 
forth ERAB*s eatlmates of ethanol production, because in 
developing these estimates, the Study Group failed to take 
into account several Administration and Congressional 
initiatives which at the time of the final Report** release 
had already had a substantial impact on alcohol fuels 
development. We do agree that "ethanol production*., 
should be allowed to find its own level based on current 
incentives", when those Incentives In P.L. 96-294 are Included, 
The ERAB estimate of 200 to 300 million gallons per year 
by 1985 may be low by as much as a factor of 10, Ethanol 
production capability is currently at an annual rate of 




more than 130 million gallons; it will reach 500 million 
gallons during 1981 and may exceed 2 billion gallons 
during 1905- All available data indicate that the Admini* 
stratlon's goal can not only be met, but will be exceeded. 

We agree with ERAB recommend at ion Nuinber 3 that tax 
Incentives should be monitored carefully, but this is 
not necessary to ensure that needed food and feed supplies 
continue to be available at reasonable prices, as ERAB 
suggests. Rather, It is because continued monitoring 
of any incentive is a prudent course. Evidence presented 
in this response Indicates that the Administration's 
ethanol program will not have an adverse effect on food 
supply or prices beyond that necessary to strengthen 
the farm economy. 

We agree with ERAB recommendation Nurtiber 4 that 
Investments should be protected. 

We disagree with the reasoning of ERA0 reecmunendation 
Number 5 that additional financial incentives to promote 
ethanol production should not be implemented {if the need 
for assistance arises) because of "the likely advent of 
lower cost alternative liquid fuels such as methanol from 
coal and ethanol from cellulose in the 1990a." It is 
illogical to discourage production of high grade liquid 
fuels, such as currently-produced ethanol from starch and 
sugar crops, that reduce dependence on imported petroleum 
now , in anticipation of a future technology. This is 
true particularly with a technology such as gasoline from 
methanol derived from coal, which is now approaching the 
pilot and evaluation stage in Germany (with 0,8. partici¬ 
pation) and for which performance, productivity and costs 
are yet undetermined. Additional financial incentives 
will not be necessary if the ethanol from biomass Industry 
is reaching the production goals set by the Administration 
and Congress, as expected. 

We agree with ERAB's environmental concerns outlined in 
recommendation Nuirifoer 6* The same recommendation, 
however, is equally applicable to all synthetic fuels. 

We believe that ERAS recommendation Number 7 should be 
augmented by recognizing that assessments of fuel 
replacement equivalents will continue to be inconclusive 
until "sound automotive fleet tests" include tests which 
take full advantage of the special characteristics of 
formulated alcohol fuels are completed. An accurate 
survey of consumer experience and preference would also 
be valuable. 







While v^e agree ^ith ERAB recommejidatlon Muinber B that 
progress toward implernentation of other lower cost tech¬ 
nologies must be monitored carefuliy« we disagree with 
the inference that massive ethanol production should 
use cellulose as a substrate (see the discussion of food 
versus fuel issues beginning on page 5)* Available sur¬ 
plus and waste carbohydrate substrates have the potential 
for producing well over 10 billion gallons of ethanol 
annually without significantly affecting the food/feed 
market. ‘ 

Although we agree with ERAB recommendation Number 9 
that markets should be monitored to ensure that ethanol 
from ethylene derived from oil is not used to replace 
fermentation ethanol used for gasoholp we do not believe 
this is or will be a significant problem. 

We believe that further research and development is needed, 
as outlined in ERAB recommendation Number 10, but disagree 
with the focus of the Study Group's research and develop¬ 
ment recommendation. Research and development should* in 
the near term, address increased ethanol production effi¬ 
ciency which will solve many of the environmental and 
energy concerns. We also suggest that the development of 
other synthetic fuels be equally researched ’’on problems 
of land and water resources and oil and gas inputs** -- 
including transportation costs to the market. 

We disagree with the apparent Intent of ERAB recommen¬ 
dation Number 11 to favor methanol from coal over ethanol 
and methanol from biomass. The ERAB Report greatly under¬ 
estimates the energy and economic potential of biomass 
liquid fuels. This underestimation is accompanied by a 
set of conclusions favorable to the conversion Of coal 
to methanol. Such conclusions must await the accumulation 
of actual performance data of coal-to-methanol conversion 
and the reactions of the raarketplaee to a fuel that 
delivers fewer miles per gallon than gasoline or ethanol* 
Again, the ERAB approach of favoring methanol production 
from coal over ethanol from biomass needlessly established 
a battlefield among domestic non-petroleum liquid fuels 
when the real thrust should be for energy independence from 
imported petroleum* 

We agree with ERAB recommendation Number 12 that favors 
some government assistance to encourage the production of 
methanol from coal. Government assistance to all alcohol 
fuels processes will diversify the sources of liquid 
fuels to meet transportation needs and to reduce dependence 
on Imported oil. As methanol from coal plants come on 
line, and acceptable plant reliability and extended operating 
experience are achieved, reliable perfortEvance, production 
and cost data can be collected and evaluated. 



We agree with KRAB recommendation Wumber 13 that world 
food prohlems must he cO’nsidered, In terms of our respon¬ 
sibility to help in alleviating the world food problem. 

However# we disagree, aa Indicated in our response# with 
the assumption that ethanol production means diminished 
food supplies for undernourished people. There are too 
many factors involved in dealing with this complex issue 
to rely heavily on this oversimplified connection. 

We agree with ERAB recommendation Number 14 that environ¬ 
mental issues relating to the production of methanol 
from coal should be examined in greater depth and then 
compared with those involved in the production of ethanol, 
we note that the ERAB Report did not address the environ¬ 
mental issues of high-grade liquid fuels (alcohol derived 
from biomass, coal, peat, tar sands and oil shale) as compared 
to the environmental conaeguences of converting these 
energy sources into petroleum-like high grade liquid fuels 
(syncrude). This omission would be fully understandable 
except for the Gasohol Study Group's initial appreciation 
of the coal to methanol to gasoline process — conversion 
of coal to a petroleum-like high grade liquid fuel. This 
early appreciation was later relegated to a footnote in 
the final Report, We suggest that economic, employment, 
sociological and consumer preference factors should 
also be Included in this analysis, along with considera¬ 
tion of increased competition in the energy production 
marketplace that might result from many small firms enter¬ 
ing the field as contrasted to fewer and larger energy 
interests * 
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CONCLUSION 


The failure to conelder significant Administration and Con¬ 
gressional initiativesf as well as other inaccuracies in 
the ERAB Gaaohol Report c^Mnblne to confuse the public and 
distract the Nation from a major opporttinity to reduce our 
dependence ©n imported oil. The ERAB Report used Incomplete 
and outdated information, and its conclusions cast a shadow 
oyer a viable future for alcohol <ethanol and methanol from 
biomass) as well as formulated alcohol fuels. Successful 
attainment of Administration and Congressional ethanol pro™ 

*^*>^1*3 be jeopardized by official endorsement t 

of the ERAB Report or support of those ERAB findings and 
recommendations which are based on incomplete or outdated 
information. The attached charts highlight some of the main 
differences between the ERAB Report and this response, 
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Recognizing the significant limitations in actual operating data 
and experience facing all analysts attempting to define the 
future of alcohol fuels, it is now time for all parties to pull 
together to develop all reasonable forms of high grade liquid 
energy to fuel our transportation system. Ethanol is here now 
and will hopefully find its rightful place in the Nation's energy 
mix. In the mid-eighties, when methanol from coal, petroleum 
coke and biomass come on line, there will continue to be a 
strong market for ethanol and other biomass-based alcohols. A 
number of factors such as biomass and coal availability, costs 
of conversion and transportation, environmental factors and 
consumer preference will determine ultimate market shares. 

Producers of alcohol fuels from biomass are prepared to compete 
fairly, but initially need financial and technical support from 
the government to compensate for Incentives, subsidies and the 
access to capital from which major oil and energy industries have 
benefitted over the years. 

Senator Birch Bayh, Chairman of the National Alcohol Fuels 
Commission, recently identified two serious problems hindering 
alcohol fuels development, "I would like to turn to what I 
consider the two real impediments to increased alcohol production 
— a lack of available funding in the private capital markets 
and the lack of a clear Federal policy and commitment to alcohol 
fuels. ■ 

The ERAB Gasohol Report significantly adds to those two real 
impediments by sending signals that are certain to confuse a 
major segment of the society. 

Senator Bayh correctly identified five -facts on ethanol production"; 

Fact Number One: "Most of the corn grown in this country is 
for animal feed, not human consumption." 

Fact Number Two: "The causes of inflation in food prices 
lie not with the American farmer, but somewhere between the 
farmer and the consumer." 

Fact Number Three; "The production of alcohol from corn does 
not destroy the grain's protein value." 

Fact Number Four: "Alcohol production is not constrained bv 
the supply of corn, but by distilling capacity." 

Fact Number Five: "The potential for alcohol production 
using feedstocks beyond grain is vast." 

Hopefully, this response and critique of the Energy Research Advisory 
Board's Gasohol Study Group Report verifies the Senator's five -facts" 
and we can now move on to address the real opportunities for the 
nation in advancing formulated alcohol fuels. 
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ATTACHMENT A 


The following calculations sat forth th© basis for the Office of 
Alcohol Fuels' conclusion that each gallon of ethanol produced 
could save as much as 1»64 gallons of crude oil, or more than 
three times the amount suggested by the ERAS Gasohol Study Group. 
The 0 -Sh, General Accounting Office, in a June 3, 1980 report on 
the potential of ethanol as a motor vehicle fuel, addressed the 
Issue of inconsistent findings in various net energy analyses, 
and stated, "net energy analysis is not ah exact science; there¬ 
fore, any two or more studies of a particular energy system can 
yield vastly differing results, depending on the methodologies, 
approaches, and systems boundaries selected." U In recognition 
of this fact, four separate calculations, employing ilightiy 
differing methodologies and data, are included In this Attachment. 

Calculation I 

Although the Btu value of ethanol Is about 2/3 that of gaso¬ 
line, ±f the delivered mechanical energy of unleaded gasoline 
and gasohol, rated at the same octane numbers, is generally 
accepted as approximately the same, 1/ Further because etha¬ 
nol, under proper conditions. Is an octane booster, 1/ it 
Is possible to add ethanol to low-octane gasoline to make 
gasohol and thus achieve the desired higher octane rating. 

This reduces the energy requirements needed to refine higher 
octane gasoline. £/ For example, some oil conpenles are 
offering gasohol os a substitute for refined premium unleaded 
gasoline. 

Alcohol formulated fuels such as gasohol, ^4vich have improved 
combustion characteristics, will generally deliver better 
on-the-road mileage compared to gasoline at the same octane 
level in engines tuned to optimise gasohol characteristics. 2/ 

Test results indicating less mileage from gasohol were, in all 
probability, conducted in care not specifically tuned to accom¬ 
modate the combustion characteristics of gasohol. Ho credit 
is taken for special gasohol tuning in the calculations Which 
follow* Therefore, one gallon of "ethanol (G>" (a term used 
in this response to describe ethanol blended with gasoline to 
make gasohol as opposed to ethanol used as a straight fuel or 
for other purposes) Is, at a minimum, equivalent in power out¬ 
put to a gallon of gasoline tgasoline • ethanol (G)]. It is 
possible to produce those fuels through two different options; 

option 1 — Refine about 1*43 gallons of non-renewable 
crude oil Into gasoline. According to Texaco figures, 

1 gallon of crude oil will refine into about 0*7 gal¬ 
lons of gasoline with no other fuel fractions remaining. 




Option 2 — Convert renewable carbohydrates into ethanol (G) 
using about 1/3 gallon of crude oil* based on API-Battelle 
calculations that 1 Btu of petroieum fuel would produce 
about 3 Stu of alcohol When nonpetroleum fuels are used 
In the farming and carbohydrate conversion process to 
the extent feasible* (If Btu calculations are used* 1/5 
gallon Of petroleum fuel is required to produce a gallon 
of ethanol — see Calculation III)* 

Accepting gasoline and ethanol (G) equivalency, the 1.43 gallons 
of crude oil used to refine a gallon of gasoline is reduced to 
0.33 gallons of crude oil used to produce 1 gallon of ethanol (G). 
Further, using ethanol as an octane boosting additive for 
unleaded gasoline, it Is possible to conserve 0*06 gallons of 
crude oil per gallon of gasoline in the refining process. (The 
0.06 gallons saving is an assumed average arrived at by review¬ 
ing a large amount of material.) One gallon of ethanol will 
boost nine gallons of unleaded gasoline to make ten gallons Of 
gasohol. Therefore, it is possible to save another 0.54 gallons 
of imported crude oil for every gallon of alcohol used as an 
octane booster (0.06 X 9 « 0.54 gallons). It is now possible 
to compute the total crude oil bach out for every gallon of 
ethanol (G) produced when using the minimum amount of petroleum 
In the farming and carbohydrate conversion process: 1.43 + 

0.54 - 1.97 gallons of crude oil leaa the 0*33 gallons used to 
produce the ethanol (G) for a net savings of 1.64 gallons of 
crude oil for every gallon of ethanol produced. 

Calculation II 

An example may be helpful; 10 gallons of gasohol are equiv¬ 
alent to 10 gallons of gasoline in moving an automobile from 
Point A to Point B. Accepting that it takes 1.43 gallons of 
crude oil to produce a gallon of gasoline, and 0.33 gallons to 
produce a gallon of ethanol (G), the following comparisons are 
possible: 

Car 1 driving from Point A to Point B uses ten gallons 
of gasoline, or 14.3 gallons of crude oil (10 X 1*43). 

Car 2 driving from Point A to Point B uses nine gallons 
of lower octane gasoline and one gallon of ethanol (G) 

C(9 X 1.43) - (9 X 0*06) + 0.33] - 12.87 - 0.54 4- 0.33 - 
12.66 gallons of crude oil. 

Therefore, one gallon of ethanol (G) saves 1.64 gallons of 
crude oil (14.30 - 12.66 = 1-64), or 1.140 gallons of gasoline 
(1.64 X 0.7 ^ 1.148). 

Working the computations in a different manner, it is possible 
to demonstrate that one gallon of ethanol (G) will save 1+76 
gallons of imported oil. 



Calculation III 


According to the API-Battelle Coluitbus report. It is possible, 
under standard agricultural practices* to produce 2,703 Btu of 
ethanol with 1 Btu of petroleum fuel- On the average* one 
gallon of petroleum liquid fuel has 134*000 Btu and one gallon 
of ethanol has 75*670 Btu (lower heating value}* Therefore* one 
gallon of petroleum liquid fuel will produce 362,202 Btu of etha¬ 
nol (2,703 X 134*000 * 362*202)* 362*202 Btu of ethanol la 4,787 

gallons of ethanol (362*202 75*670 = 4*7B7) or, one gallon of 

ethanol produced requires 0*21 gallons of liquid fuels* (1 4.7B7 

s 0.21)* Referring to Calculation I* 0*21 gallons is about 1/5 
gallon of petroleum fuel required to produce a gallon of ethanol* 

Using the Texaco figure of 0*7 gallons of gasoline refined from 
a gallon of imported oil* it takes 1,43 gallons of crude to 
produce one gallon of gasoline* Accepting the octane boost and 
recovery advantage of ethanol (G) at 0*06 gallons of crude oil 
per gallon of gasoline produced* it is possible to save another 
0.54 gallons [9 (nine gallons of gasoline goes into making 
10 gallons of gasohol) X 0,06 = 0,54] for a total of 1*97 
gallons (1*43 + 0*54 * 1*97}, From this it is necessary to 
subtract the 0*21 gallons of crude oil used to produce the ethanol (G) 
for a net back out of 1*76 gallons of crude (1-97 - 0*21 * 

1*76), The difference between 1*76 and 1*64 in Calculations 
1 and II results from the 0*33 gallons used in the earlier calcu* 
latlons and the 0*21 gallons used in Calculation III* 

Calculation IV 

Using the Texaco conversion figure (0,7 gallons of gasoline 
from a gallon of crude oil) and the API-Battelle Columbus 
calculations (0,37 Btu of petroleum fuel to produce 1 Btu of 
ethanol)* it is possible to calculate that: 

One gallon Of crude will produce 0*7 gallons of gasoline or 
86,800 Btu of a high grade liquid fuel ■— gasoline [0*7 x 
124*000 (Btu content of I gallon of gasoline) » 86*000]* 

One gallon of crude will produce at least 0*7 gallons of 
petroleum fuel* or approximately 93*800 Btu* (Petroleum fuels 
contain other fractions such as diesel,) Since 1 Btu of 
petroleum fuel will produce 2,7 Btu of ethanol (1 divided by 
0,37 » 2,7)* 1 gallon of crude oil will provide for the production 
of 253*500 Btu of ethanol (93,800 x 2,7 - 253,500)* or 3,35 
gallons of ethanol* To this we could add the octane boost 
and recovery advantage of ethanol (G), but the important point 
to recognize is that all calculationa in this new and dynamic 
industry are based on assumptions that are subject to revision* 
Therefore, we have used the moat reliable data available, mndh 
as the American Petroluem Institute's Battelle Columbus study* 
to reduce the uncertainties* 
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Regardless of the approech, reducing reliance on imported Oil 
through the production of non-petroleum based high grade liquid 
fuels is of critical Importance* Conservatively then, each 
gallon of ethanol (G) produced will permit the nation to bacX 
out at least 1*5 gallons of crude oil, or 3 times the amount 
calculated by Erab* 


Finally, these calculations have led to the conviction that we 
must deal with standard definitions and units of measure 
Btus of high grade liquid fuel instead of" gallons, and miles per 
million Btu instead of miles per gallon* These definltians and 
unite of measure are necessary to avoid confusion in the future. 
Because of the importance of these factors, the calculations are 
summarired and simplified in the below graphic* 
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